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Light beam chopped into 
billiséecond pieces... page 5 


ANALYSIS OF TORQUE-LIMITING DEVICES ~ 





Farval’s central pumping 
station located at the cat- 
walk, both stores and pumps 
lubricant to all bearings on 
this "Shaw-Box" Trolley. 


Farval helps 200-ton 


"Shaw-Box” Crane deliver 


FARVAL dependable performance 


—Studies in 

Centralized 

Lubrication 
No. 222 


UGGED “Shaw-Box”’ cranes, built by Manning, Maxwell & KEYS TO ADEQUATE LUBRICATION 
Moore, Inc., moving plates, slabs or giant ladles in steel —wherever you see the sign of 


plants across the nation are noted for safe, dependable service Farval—familiar valve manifolds, 
under extreme operating conditions. One big reason for this dual lubricant lines and central 
pumping station—you know 

a machine is being properly 
Farval’s up-to-the-minute method sends measured amounts of siectemteel. 


performance is proper bearing lubrication... provided by Farval. 


lubricant to all crane bearings from a safe, centrally-located 
pumping station. Thus the need for men to crawl over the crane 


with hand grease guns is eliminated. 


To see how Farval can help you cut operating costs, ask for 1 , J 1 
revised Bulletin 26-S. Write today to The Farval Corporation, bs | “ 


3279 East 80th Street, Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, 
Industrial Worm Gearing. In Canada: Peacock Brothers Limited. 





SELF-LUBRICATING 


prove a match for top payloads 
on ATHEY Rear Dump Trailers 


Oilite* Bronze Bearings have proven more than a match for the 
t 
Ay 


22 and 34-ton payloads on Athey Rear Dump Trailers. 


Oil-cushioned against shocks and impacts, these Oilite heavy-duty 
bearings have demonstrated that they will withstand years of 
punishment and still give satisfactory service. They require only 
infrequent lubrication and help Athey substantially increase the 
dependability of its hauling units. Yet, Oilite Bearings cost less 
than many other type bearings! 

No wonder more and more designers are specifying popular Oilite 
self-lubricating Bearings for motor vehicles, appliances, engines, 
power tools, machinery and countless other products 

Contact your local Ojilite Engineer today. He'll gladly provide 
complete design information to help you make your bearing 
and bushing applications low-cost, dependable and maintenance- 
free. Look for him in your telephone directory under “Bearings— 
OILITE” or write direct to Dept. A-s 


the most trusted name in powder metallurgy 


AMPLEX DIVISION 


CHRYSLER CORPORATION, DETROIT 31, MICHIGAN 


. s . M L ° 
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Armco ALUMINIZED STEEL Tubing Cuts Cost 
of Appliance Parts for Manufacturer 


Venturi tubes for gas ranges made of Armco’s hot-dip aluminum coated tubing 
provide resistance to heat and corrosion at less cost 


Lincoln Brass Works, Inc., Detroit manufacturer of appli- 
ance components cut thé cost of gas range . a tubes 


by using Armco ALUMINIZED STEEL Type | Tubing instead 
of plated or ceramic coated steel tubing. 

The company switched to Armco’s special tubing after 
making a detailed engineering and cost analysis of ma- 
terials acceptable to AGA for the application. Their tests 
showed that ALuminiIzED STEEL Tubing assured ample 
corrosion- and heat-resistance for dependable durability, 
and made possible appreciable cost reduction. 


Offers Unique Advantages 


Armco ALUMINIZED STEEL Type 1 Tubing gives you all 
the advantages of light weight tubular construction plus 
top resistance to a combination of heat and corrosion. Its 
special coating won't discolor up to 900 F, resists destruc- 
tive scaling to about 1250 F. 

Because of these advantages, unmatched by any other 
metal tubing in its price class, ALUMINIZED STEEL Type | 
Tubing is widely used for heating elements; truck, tractor 
and automobile exhaust systems; heat exchanger tubes; 
flash tubes and similar parts. 

Give your products an edge on competition with the 
design-improving and cost-cutting possibilities of Armco 
ALUMINIZED STEEL Tubing. It’s available in O.D.’s from 
3% to 3 inches, gages from 13 to 20, and special shapes. 

For complete information on properties and available 
sizes, just fill out and mail the coupon. 





ARMCO STEEL CORPORATION, 2518 Curtis St., Middletown, Ohio 
Send me complete information on Armco ALUMINIZED STEEL 
New Tubing. We are considering it for 
Steels are 
born at 
Armco 


ARMCO STEEL 





Armco Division « Sheffield Division * The National Supply Company +* Armco Drainage & Metal Products 
Inc. « The Armco International Corporation * Union Wire Rope Corporation « Southwest Stee! Products 
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Economy in a Small Gas Turbine 38... 
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Those Pipe Fittings that Swivel ~ 40. 


How to Predict Gear-train Efficiency 44... 


Design Features in New Products 46... 


Torque-limiting Devices—Which Type? 


The Latest on Silicone Rubber Sponge 


Stress Corrosion in Metals 





13 Ways to 


DESIGN FILE Couple Shafts 











Figuring Deflections of 
Elastically Supported Cantilevers 


Interesting to Note 


Developments to Watch 


DEPARTMENT 
Reader to Editor 
Design Perspectives 


Editorials . 


30... 
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Type S above; Type H below. Other designs available 


it’s STEMCO THERMOSTAT 


No wonder leading manufacturers of electric appliance: 
specify Stemco thermostats. For Stemco thermostats give 
long-life reliability that eliminates service headaches . . 
are quickly, easily installed . . . are competitively priced 
Our application engineering service is eager to help you 
solve your thermostatic control problem, whether i 
involves design, production or cost. Try us now. 


wera tewmcim manufacturing company, inc. 


P. O. Box 1007, Mansfield, 


Other appliances, too, such as percolators, inhalers, 
air heaters, fans, steam and flat irons, roasters, fry 


kettles, refrigerators, butter warmers, waffie irons, T H E R M oO at TAT Ss 


electronic and avionic applications. CIRCLE 103 READER SERVICE CARD 
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WHY THINGS RUN SMOOTHER 
WHEN YOU SPECIFY HYATTS 


FIGURE 1 FIGURE 2 


CLOSE CONTROL OF INTERNAL DIMENSIONS 
MEANS LONG, TROUBLE-FREE BEARING LIFE 


Concentricity of race diameters is usually defined in terms of wall variation 
(Figure 1) of the individual races, and radial run-out of the assembled bearing 








The running accuracy and smoothness of a Squareness of race and roller ends and flange faces is vital to prevent roller 
roller bearing is governed by the tolerances of its skewing with consequent heating and noisy operation. Figure 2 indicates the race 


surfaces which must be square with each other within minute tolerances depend 
ing on the grade of the bearing. The roller ends must also be square with the 
diameter for the same reason as above. End square tolerances are usually less 
than .001” for the most frequently used sizes 


internal dimensions and clearance. Internal 
dimensions include concentricity of race 
diameters and squareness of all radial and axial 


surfaces, as briefly explained at right. 


Because the internal dimensions of HYATT 
Hvy-Roll bearings are so closely controlled, 
HYATTS run smoothly and quietly, last longer, 
and prevent equipment trouble due to 

excessive heat and vibration. You will find full 
selection and application data in HYATT 
Catalog 150, or call your nearest HYATT Sales 
i:ngineer. Hyatt Bearings Division, General 


Motors Corporation, Harrison, N. J.; Pittsburgh; 
SEPARABLE 
OUTER RACE 





Detroit: Chicago: and Oakland, California. 


SEPARABLE INNER RACE 





THE REcoGNIzEeD | LEADER | in cyLINDRICAL BEARINGS 1908-1938 


<p 


Hy-ROLL BEARINGS 
FOR MODERA IA DUSTRY 
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Interesting to Note... . (continued) 


and to pass that limit means waiting for metallurgy to 
catch up. 

History of this turbine goes back to the philosopher 
Hero who, in 130 B.C., designed a toy turbine with 
mall symbolic figures mounted on the wheel. Air heated 
in the vertical, tubular shaft caused air to flow in radially 
placed tubes. The resulting rotation was caused by an 
impulse effect. “Gadgets” operating on the same 
principle are found in hobby shops today. However, it 
was not until 1791 that the patent of John Barber con- 
tained the first recorded description of a gas turbine. 
It also described the constant-pressure cycle, which is 
used in most modern gas-turbine powerplants. In 1895 
Charles Gordon Curtis was granted a US patent for a 
gas turbine, and in 1903 General Electric started re 
search on an exhaust-driven turbo-supercharger for air- 
craft engines 

Many have experimented with gas turbines since, but 
credit is given to Frank Whittle, an Englishman, for 
having developed the first practical aircraft propulsion 
unit powered by thermal jet reaction using a gas-turbine 
compressor unit. He received the patent in 1930, and 
the first plane was built in 1937 





Buses Are 


Here to Stay 





Although Boeing 


their commercial 


ind Douglas now are about to have 


et airliners coming and going from 
every major airport, Iet’s not forget the traveler who 


grounded” transportation. One would think 


that with faster and quieter planes, long-distance bus 


moves by 


travel would become as obsolete as the horse and wagon 
Actually, more people are riding more miles on buses 
today than ever before. Abroad, our editor reports that 
Russia’s largest automobile works is turning out buses at 


i rate of 25 a day. These Russian buses are described in 
detail on page 48 

Before 1920, when only 10,000 buses were registered 
in the US, the most notable bus owners were persons who 
had once been engaged in operating livery stable service. 
They were quick to recognize the demise of the horse 
ind began designing special motor coaches and jitneys to 
accommodate more passengers. As bus service grew, road 
building also improved until, by 1930, the registered 
number of commercial buses was almost 100.000 

Perhaps the most important influence upon the Ameri 
can scene was the fact that children could now go to 
ind from school by a motor bus. School districts with 
form larger township 
schools resulted and the “‘little red 


receded into histe T\ 


small population consolidated t 
Bigger and better 


school house” 
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Yankee Traders 





Shrewdness has long been considered one 
attributes of the “Yankee trader.” In early days barter 
between North and South relied on a strong sales te 
nique. Even this summer, tourists to New England 
grandfather clock 
“original” cobblers’ benches in “like new” condition. Th 
Yankee selling method hasn’t always been based on 
shrewdness; once it was purely accidental 

Chauncey Jerome was a true Connecticut Yankee. H 
had entered the clock business in the early 1800s and br 








return home with “genuine” in 


his own inventiveness had designed an inexpensive 
[he efficiency of his gear 
modern-day efficiency calculations—see page 44) and 
the fact that salt air could not warp them mad 


with stamped gears 


. , 
clocks ideal for the foreign market Since hi 


Chauncey, Jr. was in England he decided to ship a larg 
consignment to him on a trial basis. When th lock 
rrived, British customs officials could not believe a bra 
clock could possibly be valued as low a $1.50—the 
price marked on each timepiece. They a 1 tl 
tag was a Yankee scheme to avoid the tariff nee Englis! 
clocks were more than twice as expensive 

Io teach the Jeromes a lesson the custom pl 
confiscated the entire shipment, paying $1.50 per clock 


He had disposed of his 


stock without a marketing problem The next shipment 


Elder Jerome was overjoyed 





was also confiscated at $1.50 per « Custom officials 
became puzzled that a New England clock manufacturer 
could actually afford such a loss, then | th hij 
" } } -_ 1 
ment with the same price tag attache The third con 
: ' , ! . 
signment convinced the off t i Ya 1a 
gain. 
BEN r A. LEERBURGER JR 
Index to Volume 29 
Now Ready 
A 16-nem ne = of ' 1) 
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An example: Knives tipped with HayNeEs 


STELLITE alloy 6K whirl at 15,000 rpm as they 
I 


strip corn cobs of their kernels. Not only do they 


i 


resist corrosion, but canners report that they stay sharp six times 


longer than previously used cutting edges 
[his is typical of the results reported by design and production 
engineers that specify HAYNEs alloys. Parts made of these alloys 
are operating successfully in thousands of plants — under the 


ricit 


roughest service conditions. 


If you need a tough metal part, investigate HAYNEs alloys 
rhere are more than 15 of them from which to choose, includir 


HAYNES STELLITE cobalt-base alloys, HAYNES iron-ba 


iSs¢ LLlOyS 


e HAYSTELLITE Cast tungsten carbide, and HASTELLOyY nickel-bas« 
alloys. They are available as castings, forgings, completely fabri 
L O cated parts, or as sheet and bar stock. All parts can be furnished 


machined or ground to specified size and finish 


Our engineers will help you pick the right HayNes alloy 


} ° i / resist practically any condition of wear, heat, or corrosion 
JO * 
ALLO YWyY Ss wre 4 
+ 
HAYNES STELLITE COMPANY Geo 
Veizile 


Division of Union Carbide Corporation 








Kokomo, Indiana 


The terms “Haynes,” “Haynes Stellite,” “Hastelloy,” “Haystellite,” and “Union Carbide” are registered trade-marks of Union Carbid 


TYPICAL “HAYNES ALLOY MACHINERY PARTS 


pa 








_ as 

» 
> 
4 

Metal-cutting saws, made of Trimming 3000 auto tires with Slitter k es tipped with 

HAYNES STELLITE alloy sheet out resharpening is routine for HAYNES STELLITE al tril Sr! f 

over 20 in. in diameter slice the knife blades made of HayYNes miles of sheet metal in a can i fe tr 

tops off copper ingots STELLITE alloy making operation fr 
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FE) MICRO SWITCH Precision Switches 


Actual Size 


We've Miniaturized the Subminiature! 


WEIGHT: 7 gram... 28 switches to the ounce...over 430 to the pound. SIZE: .500" long, .200" wide, .350" high. 
CUBIC CONTENT: .035 cubic inches. ELECTRICAL RATING: 5 amps-250 vac, 30 vdc. SPDT. 


After a long period of laboratory devel- 
opment, MICRO SWITCH announces this 
new, highly miniaturized precision snap- 
action switch and a complementary line 
of actuators. 


We call it the ‘““Sub-subminiature!”’ 
This new “SX” basic switch represents 
an entirely new set of answers to the 
space-weight problems in dependable 
precision switching. It combines new 
small size with more than ample capac- 
ity for wide usefulness, meeting the 
pressing demand for miniaturization 
combined with reliability. 


In its exacting development, many prob- 


name MICRO SWITCH 
erm It is the 
n of Honeywell 
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lems of design, testing and quality con- 
trol presented themselves. However, 23 
years of experience proved of immense 
value. As a result, a new standard has 
thus been set by which all precision 
switches must be measured. 

This broad experience can prove of equal 
value to you. Send for more information 
about this new switch. Request Data 
Sheet No. 148. 

a we 
MICRO SWITCH...FREEPORT, ILL. 
A division of Honeywell 


In Canada: Honeywell Controls, Ltd., 
Toronto 17, Ontario 


H 


.500” 
c 


Honeywell 


MICRO SWITCH PRECISION SWITCHES 
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ROLLED THREAD 


SAGINAW */, SCREWS 


Make Your Product 


-_’ easier to produce 
- easier to operate 
_ easier to sell 


The secret lies in a new anti-friction principle—steel balls recircu- 
lating in closed-circuit raceways. They permit Soginaw b/b Screws 
to change rotary motion into linear motion with over 90% efficiency 
and 4/5 less torque than Acme screws. Result: Saginaw b/b Screws 
save manual effort or electrical power; they permit space savings — 
smaller motors and gear boxes; they provide more dependable 
performance; more precise positioning; more temperature toler- 
ence and more lubrication latitude. 


SEVEN STANDARD SIZES REDUCE COSTS 


Top-quality Saginaw b/b Screws are the only kind stocked in seven stand- 
ord commercial rolled thread sizes, cut to desired length, for low cost and 
fast delivery. Or you can order custom machined screws for critical or 
extreme precision applications. Saginaw has successfully built screws from 
14 inches to 39'/2 feet long—*, inches to 10 inches diameter. 


MANY TYPICAL APPLICATIONS 


Saginaw b/b Screws have been applied to automatic garage doors, avio- 
mobile seat adjusters and window lifts, barber chairs, hospital beds, 
bumper jacks and circuit breakers. Or they can be used for heavy industry 
equipment like die table positioners, drill presses, lift trucks and welders. 


MORE EASILY... 
EFFICIENTLY. . 


ECONOMICALLY 


Automatic Garage Door lifts and lowers easily and sm 
when actuated by Saginaw b/b Rolled Thread 


HOW THE WORLD'S MOST EFFICIENT 
ROTO-LINEAR DEVICE WORKS 


When rotary motion 
the screw, the b b 
along the axis of the 
ing rotary motion to 


with over 90% eff 


When rotary motion is applied to 
the b/b nut, the screw is driven 
along its longitudinal oxis, changing 
rotary motion to linear motion with 


over 90% efficiency. 


s applied to 


nut is driver 


screw, chang 


lineor motion 


LET SAGINAW'S EXPERIENCED ENGINEERS HELP SOLVE YOUR SPECIAL 
APPLICATION PROBLEMS « JUST WRITE OR PHONE US—NO OBLIGATION 
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Abana SCrEUL 


SAGINAW STEERING GEAR DIVISION « GENERAL MOTORS CORPORATION * SAGINAW, MICHIGAN 
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Formability—1. days of old, when knights were 


bold, they also were smart. When their very lives 
depended on a tool or a weapon, they made sure it 
was made from steel. It could be a great claymore, 
hefty enough to behead a horse; a bright suit of armor 
that would turn the Saracen’s arrow; or an ornamental 
castle gate, strongly made to frustrate the assassin 

‘hey wanted steel because it was strong. They 
could use it because it was formable. Truly, there is 
no economical metal in all the world that can approach 
steel’s combination of strength and formability. 

With the near-magic of heat treating, you can 
soften steel and form it, then harden it to make it 
strong, then temper it to make it tough. Or form it 
cold. Use bending, flanging, deep drawing, spinning, 
cold heading, die drawing, rolling, wiper forming, 
draw rolling, stretch forming or bumping. In fact, 
it’s hard to imagine any forming operation that can- 
not be performed on steel. 

Fortunately, there are hundreds of different kinds 


of steel; and they all act differently in the fabricating 


you do to steel alters its forn 


shop. Everything 
properties, and every forming operation alters its 
physical properties. 

The aim of the product designer is to find a steel 
that can be properly formed, that has the right 
strength, toughness, corrosion resistance, weldability 
or other characteristics required . .. at the most favor- 
able cost. If you have a design problem and the comp- 
troller is looking over your shoulder, take hope from 
this idea: there is one “‘best”’ steel for any design 
application. You can be sure of finding it among the 
great family of USS Design Steels: Carbon, High 
Strength, Alloy and Stainless Steels. 

If you need help in making your selection, ask a 
company that has produced well over a billion tons 
of steel, and has spent hundreds of millions of dollars 
to learn more about this most versatile of man’s 
metals. Of course that means United States Steel 
Corporation, 525 William Penn Place, Pittsburgh 


30, Pennsylvania. 


United States Stee! Corporation « American Steel & Wire « Columbia-Geneva Stee! « National Tube . 
Tennessee Coal & Iron * United States Stee! Supply « United States Stee! Export Company United States Steel 
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Their aim... 
to give you MORE than a motor 
Tackling the Future—a job for Century’s Junior Board 


Carefully selected middle management men hold 
free-thinking, no-holds-barred discussions on 
Century Electric problems. Once a month, junior 
executives from production, design, finance, pur- 
chasing and sales get together to help build more 
benefits into the Century motor line. These benefits 
mean that when you do business with Century 
Electric, you get more than a motor. 


The Junior Board was organized to insure the 
continuity of new design and manufacturing ideas 


that have been the hallmark of Century Electric 
progress for over 50 years. The results are new, 
better and improved customer services, products, 
production methods and design. 


These are tangible benefits that Century Electric 
customers have learned to expect. In motor needs 
covering 1/20 hp to 400 hp, they know they’ll get 
more than a motor from Century Electric. For more 
information, contact your local Century Electric 
Sales Office or Authorized Distributor. 


CENTURY ELECTRIC COMPANY 
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St. Louis 3, Missouri Offices and Stock Points in Principal Cities 
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TAKE A FRESH LOOK « «1. 


way you are fabricating metal parts. Cost-cutting pos- 


sibilities are almost unlimited with these Anaconda 


pre-formed mull products and press products. 


DIE-PRESSED FORGINGS, made of twice-wrought metal 
superior uniformity, denseness, accuracy Savings replace 
costly built up asset it lie ‘ tten are less in first st tha 
castings—require minimum surtace machining to size 


secondary operations—lower tool co lower finishing co 


MULTIPLE-PLUNGER AND PROGRESSIVE-TOOL-PRESS PROD- 
UCTS are cutting costs throughout industry—often over 50 
Main reasons: TI American Brass ( pany s complet 


special 


engineering service long experier | i 
equipment 
] 


‘ eci 
i big selection of stock tools. Met 
per alloys, nickel, iron, steel Link steel, or alu 


ls ppe 
il ct 
] 


ERE are four immediate approaches to cutting ci 
I 


Re-evaluate your designs and fabrication methods w 
these short cuts to finished produc ts in mind. Wherever you 
spot a possible Saving, sé nd a sample drawing or des rip 
tion—with the quantity you need, the metal or properties you 
require and ask for a quotation Address The American 
Brass ( ompany Waterbury 20.Conn. In Canada: A) 
American Brass Limited, New Toronto, Ontario 
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EXTRUDED SHAPES. Wherever y 
Dar r castings ns I 
by use of extr ed shap \ 


tryr 


i 


DIE-PRESSED FORGINGS - SPECIAL-SHAPED TUBES 
EXTRUSIONS - FABRICATED METAL GOODS 


A N A C O N i) i 


Made by The American Bra Cc 
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16 


with TRU-LAY PUSH-PULL controls, you can--- 


MAKE HUNDREDS OF PRODUCTS MORE USEFUL, EASIER T0 SELL 


Tru-Lay Push-Pull controls provide positive 
remote action over long or short distances. 
Because they operate while flexing, they 
can snake around obstructions. They are 
ruggedly constructed, easily installed and 
operated, and are sealed against dirt and 
moisture. Push-Pulls are simple, have but 
one moving part, are noiseless, and give a 
lifetime of accuracy. Linkages, on the other 
hand, are complex. They’re made of many 
parts, wear at many points, and produce 
increased backlash, lost accuracy, and vi- 
bration rattles. 








COMPLEX MECHANICAL 
LINKAGE 


SIMPLE 
TRU-LAY 
PUSH-PULL 





Here’s Why Push-Pull Controls Simplify Design, Give Better Performance 


Long Life—We have never heard of a Tru-Lay 
Push-Pull wearing out in normal service. 
Dependable Operation—Top performance un- 
der the most adverse conditions ...in temperatures 
ranging from —70°F to the high levels of jet engine 
operation...in wet locations...in abrasive atmos- 
pheres. 

Freedom from Trouble — Inner working member 
is fully protected by tough, flexible conduit... life- 
time factory lubrication...sealed against entrance 
of dirt, moisture, and other foreign matter...cold 
swaging of all fittings. 


Design Engineers Report on Benefits 


Saves Time, Labor, and Material 

“We use Push-Pulls to operate clutch controls on 
the main power unit, feed conveyors, and delivery 
conveyors...and we save the time, labor, and 
material required for planning and engineering the 
old linkages.”’ 

Greater Flexibility of Design 

“Push-Pulls give us flexibility in locating the 
hydraulic control valve in relation to the opera- 
tor’s position.” 

Cost Less to Install 

“They are easier and less expensive to install than 
linkages for remote control of power take-off.” 


Accuracy—Built to the most exact standards of 
quality and precision. On automobile pushbutton 
transmissions, for instance, Push-Pull controls 
provide five positions with a total movement of 
only .560”. 

Capacity—Push-Pull controls will handle jobs 
with as much as 1,000 lbs. input, 150 feet or more 
from the control point. 


Adaptability —Push-Pull controls can be adapted 
to countless applications. Standard anchorages, fit- 
tings, and heads meet almost any requirement, and 
modifications can be made to fit special situations. 


Solution to Tough Problem 
“Can be installed where straight rods are 
impossible.”’ 
Eliminates Maintenance 
“‘No maintenance whatsoever; not even lubrica- 
tion is required.” 
Reduces Number of Parts 
“Your Push-Pulls have eliminated links, radius 
rods, and other lost-motion devices for remote 
control of hydraulic valves.” 
Provide Accurate Control 
“We get minimum backlash because the cable is 
designed to close tolerances with minimum drag 
and lost motion.” 


Push-Pulls Can Help Solve YOUR Remote Control Problems 


Push-Pull controls are solid as a rod and flexible as a wire rope. You can use 
them in the electrical, hydraulic, and pneumatic systems on construction 
equipment, on farm implements...almost anywhere convenient remote control 
is desired. For complete details on how you can use them, write for a copy of 
the Push-Pull Data File. It contains 7 bulletins which describe in detail the 
operation of Push-Pulls, their applications, features, and advantages. Our 
engineers will be glad to help you make Tru-Lay Push-Pull controls a part 


of your product. 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 





601-E Stephenson Blidg., 
Los Angeles 22 © 929-E Connecticut Ave 


2216-E South Garfield Ave., 


CIRCLE 111 READER SERVICE CARD 


Detroit 2 
Bridgeport 2, Conn 


CIRCLE 112 READER SERVICE CARD-> 








Got a Real Tough Starting Problem 


Single-phase Type RA ‘2 to 15 hp 


Wagner Repulsion-Start Induction Mot 


ra J 


start heavy loads with low « 


GET MORE STARTING 
TORQUE WITH THE 
SAME HORSEPOWER 


AMPERES 


Wagner Electric Corporation 


6400 Piymouth Ave., St. Louis 14, Mo RPM 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES ONE HP, 1750 RPM 


Integral Ratings, 1-5 hp are available in 


H.P OLD FRAME SIZE PRESENT FRAME SIZE 
1 203 182 
1% 204 184 


213 





os 


Got a Normal Starting Application? 


Single-phase 
Type RK 
Y through 5 hp. 


nara. ene pnt gem 
CAPACITOR-START MOTORS 


yner Switch test-proved to make more than a 


million makes and breaks the equivalent of ata 
provide dependable starts... starts per hour for 50 years 
long troublefree life 


Dy this 


gie-phase general notor that 


vaitlable with leeve 


mo 


intings for exceptiona lw « 


ALL-ANGLE OPERATION 
The 


bearing design in fractional hp ratings, nas a positive 
pr rn Oper ition in any position Al] ang |e mounting can mean important sd 


osts to manulacturers—can he Ip the design et 


gineer in a tight spot 
get these motors from leading motor distributors in your community 
n Wagner Sales Offices in 32 prin ipal cities. Your Wagner Sales Enginee 
et the right motor for your application. Wagne1 
217 gives full details 


id to he Ip vou sels 


R* INS AT N Mylar-paper laminated 
siot insulation gives top protection against moisture 
. . adds thermal! stability, to give more application 
Wagner Electric Corporation ieecntiliie dill Sanaies Wis chan ecemnaiaad one 
6400 Plymouth Ave., St. Louis 14, Mo oads occur DuPont T 
BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


ademork 


WAGNER “48" SPLIT PHASE MOTORS. ... 1/6, 1/4, 1/3 hp. 


for low 


If you need a small fractional horsepower motor for use on fans and blowers or on 
Starting a wide variety of easy-to-start machines and appliances, you can't beat the Wagner ‘48 
Type RB Motor. It offers all the advantages of the Type RK described above, with the exceptior 
torque of high torque capacitor sterting. This smaller, lighter, limited use motor can solve 
requirements many application problems economically 








Octane requirements can be held down . 


. and spark knock controlled by proper choice of 
engine oil, say R. H. Perry, Jr., and H. V. Lowther 
of Socony Mobil’s R & D lab. Recent tests at S-M 
indicate that a reduction of at least 2.5 units in 
stabilized octane number can be achieved by choos 
ing engine oils that will minimize combustion 
chamber deposits. They used an oil that was admit- 
tedly “unrealistic from a commercial standpoint.” 
But their results indicate that continued work along 
these lines would be well justified. 

Oil selection may also help solve a new engine 
problem, one that’s beginning to assume alarming 
proportions as compression ratios climb toward the 
decade mark. This is engine “rumble,” a loud and 
ugly noise which, they say, is encountered to a 


limited extent in several 1958-model cars and ap 


pears to be “a formidable hurdle that must be over- 


New reactor type... 


. to be explored by General Dynamics Corp. for 
the AEC and Maritime Administration, will con 
nect a gas turbine to the nuclear heat source. High 
pressure gas, heated by, and used as a coolant for 
the nuclear reactor, will be fed into the turbine, 
where it will give up its heat energy as it expands, 
will then be recompressed and returned to the re- 


Shorts are short-circuited .. . 
Chance Vought 


enguieers. It combines in a single pushbutton 


by this electronic tube-tester 


operated device a whole group of tests previ usly 
performed manually and individually; and, says VC 
“the rejection rate on most types of tubes is actualh 
reduced by eliminating n judgment factor 


The ‘“‘old’”” method for test 
them over the head with a mallet and check their 


g tubes was to whack 
response with meter and earphones 

The tubes still get thumped with the new ma- 
chine—but it’s done accurately and automatically, 
with a force of 10 g. The signal created by the 
blow is amplified, integrated, and differentiated and 
compared with present limit values (standard com- 
puter-type circuits are used) and the tube is checked 
for electrical leakage—all in a matter of 10 sec. Red 
lights glow on the panel to alert the operator when 
defective tubes are found. 
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me before compression ratios can continue their 
upward trend.” 

Rumble is believed to be caused by unduly high 
rates of energy release coming from too rapid burn 
ing of the fuel-air mixture. This may, they say, result 


from multiple ignitions of the charge, traceable to 


erheated com tion-chamber deposit 

[here is also evidence, as reported by W. M 
Wiese of GM at the SAE summer meeting, that 
combustion chamber design and, of course, type of 


fuel used, make a big difference here. Engines op 


erated on fuels with a low aromatic content, aided 
} 
t 


’y special ignition control additives, show a signifi- 
cantly lower tendency toward surface ignition and 
rumble, he notes, and predicts that decreases in 
octant requirement of as much as 4 units may be 
possible by this means. 


ctor. GD emphasizes this 
investigation. High-temperature e! 
coolants, and turbine machinery wi 


developed; so “construction and te: 


1 prototype ship-propulsion plant 


upon successful completion of 


hat mav tal ral 
hat n taK¢ i 


Electronic tube tester takes advantage of computer-type 
g f 
components; puts another manual operation on an aut 


matic basis. Chance Vought engineers designed it 





l=) "4-4 Meo) 11h oe 


Stronger, more abrasion-resistant rubber products .. . 


. can be produced by blending-in small amounts 
of linear polyethylene, Phillips Chemical Co. re- 
searchers report. 

By adding 10% or less of the new material (PE— 
Nov. 18, 57, p. 17), they say they’ve been able to 
improve the stress-strain properties and abrasion re- 
sistance of conventional rubber stocks; improve the 
dimensional stability of uncured butyl; and produce 
gasket, mechanical rubber and blown sponge stocks 


that appear to offer “significant advantages over 
those obtained with conventional compounds used 
today.” 

The picture is not all bright, of course. In some 
cases, the polyethylene additions seem to make the 
rubber somewhat more difficult to process and more 
likely to crack. But Phillips emphasizes that research 
is still in its early stages and believes these difficulties 
can be overcome. 


Average price of transistors will drop below a dollar . . . 


by 1965 (average price today: $3.50), predicts 
J. A. Morton of Bell Labs, and unit sales will 
climb above 800 million (current annual rate: 
about 30 million). Those are big changes for a 
7-year period—but no more surprising than those 
even in the past four. (Unit sales were barely 


Photosensitive plastic sheet .. . 


... that can be “water-etched” to produce printing 
plates or dials requiring relief markings (PE—Nov. 
18, °57, p. 8) takes another big step toward commer- 
cial introduction. DuPont is planning a full-scale 
demonstration of its process to printing industry 
representatives late next month, will make technical 
lata available at that time. 

As originally announced, the printing plates are 
made by exposing a photosensitized plastic sheet to 


Novel exhaust valve... 


. designed in Austria, has cup-shaped body that 
opens to the outside, is said to permit much faster 
cooling, and reduce chance of misfiring. 

According to the designer, F. Hell, Mollardgasse 
20, Vienna VI, the fact that the valve body has a 
cross-section 15 to 25 times that of a standard valve 
stem, makes for excellent heat dissipation while 
providing a positive seal. The diagram at right 
compares the two types, and indicates major parts of 
the new valve-—ARG 


Cup-shaped valve (1) is pressed against a seat (2) which 
widens conically into the exhaust pipe. Cam (3), acting on 
tappet (4) and spring (5) holds valve down. Coil spring 
(6), acting on collar (7) opens it. Standard intake valve 
(8) is drawn at right for comparison. 


20 


1 million in 1954; and average price was over $5.) 
On the technical side, Morton predicts that the 
700-F semiconductor is well in sight, as are new 
variable capacitance amplifiers operating at 6000 
mcps, new voltage-regulators, and switching de- 
vices for 100 to 1000-mcps computing speeds. 


a photographic negative in the usual way, except 
that an ultraviolet light source is used. This light 
hardens the exposed areas, while the developing 
process softens the unexposed areas so that they 
can be washed away by an alkaline water solution. 

Though field evaluation of the plates is already 
underway, and more tests are planned, there has been 
no change as yet in the commercial availability date. 
It is still quoted as “late 1960.” 
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THE ENGINEERING WEEK 


> , oe sw Cc 


Prototypes and Other Production Delays 
Blasted by Air Force Materiel Chief 


Interviewed by Product Engineering, Lt. Gen. Irvine also 


: 
wind tunnels 


hits poor liaison among contractors and lead-times lasting wailable today 


20 years, calls for end to “hurry-and-fix-it” philosophy. 


Wasuincton—Developing a_ rocket 
engine with a million-lb thrust, de 
signing a plane that can speed at 
Mach 3 and 4, perfecting a nuclear 
engine for aircraft these are diff 
cult problems. But there is a problem 
is great or even greater, says Lt. Gen 
C. T. Irvine, Deputy Chief of Staff 
for Materiel, US Air Force. It’s the 
need to get such new and improved 
weapons into production quickly. 

In an exclusive interview given 
Propuct ENGINEERING, the technol- 
gy-minded general pulled no punches. 
He hit at “hurry-up-and-fix-it people” 
who dally too long with prototypes, at 
poor liaison between prime contractor 
and subcontractors, at administrative 
delays that can expand lead time into 
over 20 years 

Explaining his interest in the tempo 
of production, Gen. Irvine pointed 
out: “With our present capabilities 

expect as great a 

f progress in the next five years 

have had in the past 50. We 
ley 


rom subsonic 


have crossed the bri 


I 
l 


to supersonic peed ink have learned 


much in the process 


irithmetical progress 


We have made 

the past and 
expect to make geometrical progres 
in the future 


He Te ar P 
Prototypes 


YUESTION Are there 


O 


tudes or practic military 


plore ssibilit 


should alter to make the rapid changes 
required in the future?” 
ANSWER: “The aircraft in 


will have t 


lust 
get out of the it-and-t 
prototype habit, without engineeri 
the tools and complete system to 
with prototype models of a potentia 
production system. Prototypes are an 
indication that engineering design has 
not been completed in detail—senior 
design people agree on this. Engineer 
ng today too often conducted by 
the cut-and-try method. The 8-52X 
ind the B-52Y prototypes cost $100 
million but we got a lot of produc 
tion and tool engineering for it 

‘We were in a position to kicl 

the produ ( 

mount of eff 
rly models. In 

named Stinson 

hack saw 

If he didn’t like some 
he plane, as it was being 
Some segments of 


e m ice 


hurry-up-and-fi 


} lo 
ad 


rhe time required to bu d proto- His Other Attitudes 
erious than the 

ob to “We have 1 | D 

Irvine said, “With th 


Saad 


“We have made arithmetical progress . in the past and expect to make . geometrical progress in the future 
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b, company management 
| 


ng the 


hould put it to work desig 


model. The companies that plow 


prohts 
equipm nt are 


portion of their into 
D and 
that survi' 


; 


new the 
11n 
On 
{ 
plu 

ind the Ex 

should do more business 
ed price because such contracts 
n imcentives for companies t 


When a < 
hould 


outstanding job 
does a superlative job it 


wed to earn profits ap 
I 


ral limit of around 15 


» do inferior 


much variation of 


1 
rmance 1n holdi 


instance, th 


man 


iT 
. . le] 
es widcly. 


l >U ind 
Normally it 


\ine shop wor 


runs 


The 


Subcontractor 


ortant te 
urcraft 


industries 


good manage- 
industry—and 


f ile d 


subcontract 


h ive 
handling of 
the 


somewhat 


tors. 
components of an 
more on a 
manufactured by subcon- 


prime contractor essen- 


plant. With 


coun- 


prob 


sembly 


heduling linating 


! 
Maintaining quality control is 


liffcult The man who 
ntractors handles a 
knew 


— 
sident didn 


must 
ubce 
yet ] 
pr 
of this man.” 


once 


Standardization 


OUFSTION How much 
lization 


ble in a period of rapid 


in missile ind 


change? 
ANSWER: “Standardizati 
ind we 

larh in 

the Air 


standardize an end 


item for no 


] 


longer than two or three vears 


component ire good for five vears 


However, we run into. specialized 
is fuel. test ippa 


ind handling « quipment. Whil 


needs in such item 


ratus 


22 


every effort is made to standardize the 
smaller items, the performance gains 
we demand run counter to interchang¢ 
of larger components between weap 
ons systems. The higher performance 
we obtain with our weapons, the mor 
the total becomes _ tailored 

While the outside 
of a restricted flight 
into from 


will 
weapon to weapon—we are also trying 
black 


system 
trving to tailor 
black 


space 


box for 


which vary 


to get 
boxe A 


common insides fot 


Lead Time Too Long 


QUESTION: “What is the best 
we can expect in cutting product lead 
time? 

ANSWER 


down to 12 months 


“T wish we could get it 

But I doubt we 

will get it much below 18 for any dc 
Actuall 

into three ph 


manufacturing, and adm 
} 


Design takes from three to 


sign that is complex 
time breaks down 
design, 
istration. 
seven years, manufacturing from 10 to 
17 months for a plane and 14 months 
for a missile 

“We looked informally for 
five years at the 
F-108 (a North American 
Corp. contracted, long-range fig 
the M ich 3 to + Trang¢ Lhe de 
because the companies came uj 
time with more of the same thir 
we marked time with the | 


F-102 in the Mach 2 rang 


108 required technical adi 


propos ils 


propulsion system and materi 


the fueslage, and new wing-design « 

he nes 

us a material capable of resisting 

sonic vibr And the long wing 

allowing good lift-drag ratios at 

sonic flight was modified to an 

diamond contour for Mach 3 
“Administrative time can vary 

Initially 


1 week to 20 vears 
pends on matching new designs 


cepts. Finally, a stainless 
gave 


tions 


with 
nilitary needs and available fund 

After selection of a system for devel 
opment and production, administra 
tive time relates directly to priority of 
the s\ 
the contra 


trative 


I Ly 


and 
tor 


system. 


stem program control by 
ind Air Force admini 
Unfortunately, 


idministi itive organizations en 


multi 
plying 
courage too many people to do some 


one else’s business 


Automation—Or Else 


QUESTION: “What 


manufacturing processes and technical 


advances in 


know how are required for companies 


} 


who expect a 


itar\ market? 
ANSWER: 
not 


share of tomorrow’s mil 


field 


com 


the 


almost 


“Anybody in 
who does have an 
pletely automatic production line in 
vears will find himself out of 

In vacuum tubes of a few 


variations were enormous 
hand labor; the 
ms impaired quality of military 


With 


manufacturing methods, tubs 


of extensive 


svstems 


1utomati 
life has 


been stretched to 1000 operational 


“Ther of course, 


ypment of 


pplication For 


1 lag between 


1 material or 


on hardening s 
utilized. It’s a 
that if vou design on 
weight 


pounds out of total 


structural 


ind substantiall 
The 


Which Labs? 


QUESTION: “What 
rnment laboratories doing t 
design and production? 
ANSWER 


of the other Services, 


“In contrast with some 
we've not made 
much use of Government labs. Best 
iv to make 
f military 

led 


progress is a marriagt 
people, who know what is 
has ST 


} 


Ni box 


with industry, which 
ical knowledg 
invthing by himself 
veloped the Sid 


economi 


d techn 


1 


mor°re 

been done in industry 
I VDASIC work Wa 
ind Navy drew wy 
Navy did work on infrared 
10t develop the seeker device 

"58 p. 14) for a 

The ABMA 
Missile Age ncy 
collaborated 
the instrumen 
guidance with Libbey 
Owens Ford on materials, and put 
hased engines from North American 
under Air Force contract. 


infrared 
Ballistics 
Ala 
Instrument on 
ind 


with 
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New Cutting Tools Accelerate Machine Tool R&D 


Detrroit—Debut of new cutting tool 
materials that require more power and 
rigidity is today a major reason for re- 
designing metal-cutting machine tools. 

Often, the machines make their 
first appearance for the purpose of 
testing the new tools; then, they be- 
come the basis for design of a new 
line of machine tools that generally 
supplement and occasionally replace 
the old ones. 

Redesigning of machine tools every 
seven to 10 years is no longer adequate; 
soon R & D leading to machine tool 
redesign will be a continuous function 
of the machine tool industry. For ex- 
ample, three years ago the R. K. 
LeBlond Machine Tool Co. produced 
an advanced lathe design to take ad- 
vantage of the new tungsten and tan- 
talum carbides. Ceramic (cemented 
oxide) tools (PE—Apr. 28, p. 36) led 
LeBlond to produce a special lathe 
on which these new cutting tools 
could be tested and demonstrated. 
Now, Ford Motor Co.’s research de- 
partment has come up with another 
tool material, cemented titanium car- 
bide, which may start the cycle all 
over again 

A comparison of two lathes pro- 
duced by LeBlond indicates the direc- 
tion these machine tools are heading, 
and the type of problems that have to 
be solved. Basic design for the first 
of the two—designed for carbide tools 

was changed little except for rigidity. 
l‘ungsten carbide called for speeds be- 
tween 200 and 600 sfpi; tantalum car- 
to 1000 sfpm. Spindle 
speeds from 42 to 700 rpm were pro- 
vided by 


bide, 500 
a 2:1 variable speed motor 
and four change gears. A 125-hp drive 
motor was required; feed range was 
from 0.002 in. to 0.125 in. 


DIRECT-DRIVE SPINDLE 


For ceramic tools, minimum efficient 
speed is 900 sfm. In tests at GE’s 
Metallurgical Products Div., speeds of 
18,000 sfpm have been reached with 
no adverse effect on tool life. Surface 
speeds of this magnitude couldn’t be 
achieved by change gears; a 150-hp 
variable speed dc motor is directly 
coupled to the spindle to give an in- 


~ 


finite range from 250 to 5000 rpm. 
Because of the high speeds, both 
front and rear spindle bearings are of 


large size. Internal bearing clearances 
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Progress of lathe design 


Top, special LeBlond 32-in. roughing 


tools. Spindle is geared to motor and speeds are between 


with optional belt drive). Maximum 


designed for ceramic tools (photo below 


lathe designed 


surface 


has 


three 
42 
ab t 


speed 


direct-connected 


gears and rotates part at speeds between 250 and 5000 rpn 


to 18,000 fpm. Chuck is discarded to eliminate one source of vibration 
produce a finish that compares favorably with 


are eliminated by positioning the inn 

bearing race on a taper on the spindle 
Bearing oil temperature is thermostat: 
cally controlled. 

through two redu 

The first is 


inter 


Feed drive is 
tions from the spindle. 
1:2 ratio from the spindle to an 
mediate shaft; the second, a 3:4 reduc 
tion to the gear stud. Both drives ar 
by timing belt. A gear reduction, wit! 
a steel gear running with a nylon 
completes the train 


Because of the high rotating spec 


imbalance of the piece being machin 
Ther 
fore, parts must be roughed out before 


can set up excessive vibration 


1958 


i 


rough grinding 
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Develop Powerful Electromagnet 
at Univ. of California 


BerKeELey, Cauir.—An electromagnet 
in operation at the University of Cali- 
fornia here produces a flux density of 
6,7 to 0.1% ina 
Magnet casing is 15 
4 in 


copper 


uniform 


OO o 
gauss, 


field of 30 cu in 


n. dia and 26 in. long; 


dia. Conductors are } 


core 1S 
x ?-in 
ls spaced to permit flow of coolant 

ene is pumped at rate of 2200 

min. Power dissipation is ap- 
imately 10,000 hp. 
The new magnet has been designed 
perform previously impossible ex 
ments on the properties of matter 
state, approaching 


the infinitely cold. A university spokes 


it degenerate” 


man predicted the machine will make 
t possible to approach absolute zero 
in cooling specimens 

However, achievement of low tem- 
peratures with the magnet is secondary 
to the development of low tempera- 
tures. ‘I'wo more magnets are planned 
for use in entropy measurements, solid 
tate physics, nuclear alignment of 
lio elements, temperature scale and 
rmometry (new thermometers will 
) be invented to make measure- 


heat capacity, clectrical and 


World’s most powerful magnet . 
is their description of this new electromagnet designed by the new Low Temperature 


Laboratory at the Univ. of California 


measurements, 
measurements, thermody- 
namic relationships of magnetic data, 


thermal conductivity 


magnetic 


and spectroscopic observations at low 
temperature. 


New Ceramic Resists 


Chem, Thermal Shock 


Bonn—A called 
“Temperit” that has exceedingly low 
heat-expansion coefficient has been de 
veloped by Steinzeugawarenfabrik, of 
Mannheim. It is an aluminum sili 
cate, is resistant to chemical and ther 
mal shocks—the latter up to 1830 I 
max. Also has bending strength unde 
impact of between 8500 and 11,350 
psi. The coefficient of heat expansion 
is 0.6 x 10° in./in./F 
68 to 1112 F. 
This compares 


new dense ceramic 


over a range of 


with HT-2, 
fied aluminum-silicate (PE 
» ¥ A p. 70), 


a modi- 
Sept. 30, 
which has a coefficient 
1.0 x 10° in./in./F. 
Development work presently in prog- 


t > 


of expansion of 


aimed at increasing tensile 
strength to between 14,200 and 17 
(\( ] 

10 psi 


ress 1S 


Note the terminals in place and the annular rings 


in the magnet winding through which kerosene is pumped for cooling during operation. 
With 10,000 hp input, the magnet produces a field of about 100,000 gauss. 


24 


COMING EVENTS 


AUGUST 


6-8 . . . . American Institute of Elec- 
trical Engineers, Special Technical Con- 
ference on Non-Linear Magnetics and 
Magnetic Amplifiers, Hotel Statler, Los 
Angeles 


11-14... . Society of Automotive En 
ers, National West Coast Meeting, 
Ambassador, Los Angeles, Calif 


13-15 . .. . American Institute of Elec 
trical Engineers, Institute of Radio Engi- 
neers, National Bureau of Standards, Con- 
ference on Electronic Standards and 
Measurements, NBS Boulder Laboratories, 
Boulder, Colo 


18-21 


hanical Engineers, 


American Society of Me- 
American Institute of 
Joint Heat Transfer 
Conference, Northwestern, Evanston, II 


Chemical Engineers, 


19-22 . . . . American Institute of Elec 
trical Engineers, Pacific General Meeting, 
Hotel Senator, Sacramento, Calif 


a 


and Convention, Pan Pacific 


Electronic Show 
Auditorium, 


stern 
Los Angele 


SEPTEMBER 
1-7 . . . . International 


Analog Computations, ond 
Conference for Analog 
Strasbourg, France 


Association for 
Interna 
tional Computa 


t y 
c10ns, & 


4-5 


Industry, St. 
b, St. Clair, 


torium 
24-25 
neers, Seventh 
istrial Electr 


lal 


Ann! ] 
IN 


Auditorium, Detroit, Mich 


24-26 .... Porcelain Metal 
Annual Meeting, The Gr 
Sulphur Springs, West Virginia 


Institute, 


White 


PRODUCT ENGINEERING «+ August 4, 1958 





Testing driver-less cars 


On Esso Research and Engineering Co.'s new automated test stand, driver-less cars are 
operated from control house with accelerating and braking cycles controlled by magnetic 


tape to duplicate actual driving conditions. 


New fuels and lubricants can thus be 


tested under more closely controlled conditions than on actual road tests. 


Automated Test Stand Replaces 


On-the-road Driving 


Linpen, N. J.—An test 
stand accommodating up to eight un- 

automobiles that can be 
“driven” simultaneously by 


automated 


manned 
one man 
stationed in a control house is in op 
h Center 
Che test stand, designed te 
fuels 


eration at the Esso Resear 


here. » eval 
and 


uate experimental motor 


eloped thre 


was de 


research 


lubricants, 
engineers 
= 


mos 
CUilly’ 


way a 

slow 
down and sto is car during rmal 
driving. The installation can 
fast, 


set for 
driving, or for a combination of open 


al 0 be 


uninterrupted turnpike 


road and city driving 

First road test to be eplaced by the 
new development is Esso’s daily “‘milk 
run,” a 34-hr, 101-mile drive through 
metropolitan New Jersey traffic. 

I'o absorb rear 
wheels ride on and rotate steel drums, 
“inertia disks” 


inertia 


engine power the 
which drive and large 
The the 
power an automobile would normally 


} 


€ ae 9 
fans GISKS a sorb 


use to accelerate its weight along a con- 


ventional road. They are adjustable 


and can be set to correspond with the 


i 


road weight of any car 


driver. 


Fans absorb the power a car would 


including a 
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ordinarily expend in overcoming wind 
resistance on the open road, and also 
cool the engines. 

rhe test stand provides more ac 
curate test information than is obtai1 
from conventional road runs be 
cause different fuels and lubricants can 


ible 


now be compared under unvarying 
conditions. Vapor lock and transmis 
sion tests can be run at speeds up to 
100 mph. Also, it eliminates the haz 
irds of test driving on congested road 


and highways 


Airlift May Compete 
With Surface Transport 


Monlca, 


transportation fi 
J 


Air-lift 
US to over 


with 


CaLit 
m the 


$s now competitive 


SANTA 


seas surtac 
transportation, according to Donald 
W. Douglas, Jr., president of Dougla 
Aircraft Co. He the Dougla 
C-133 Cargomaster makes this 
sible. 

Powered by four Pratt & Whitney 
T34 turboprop engines, the C-133 has 


said 


DOS 


i cruise speed of 323 mph, can trans 
) lb In 


conve 


port a max payload of 90 
addition, a special loading 

and tiedown system facilitate 
and unloading of cargo. In 

stration of the latter facilities 
loaded and secured 334 cars 

40 min. 


1958 


required 
surfact 
t $14, 


Bits 
and 


Pieces 


A new program for aeronautical engi- 
at the Uni f Det: 
phasize a fund ntal 


in the h 


neers 


Imaniutic¢ 
matics and engi 
: lis 
specialized 
. 
aeronautica 
ms. ‘| 


and 


design 
in the school « 

up the practi 

campus super 

A used analog computer 
traded in for cr 

The trade-in 


Century Inst 


ge to train 








READER TO EDITOR 


Helicopters or Ornithopters? 
lo the Editor: 

I'he June 9 issue has on its cover a 
varied group of aircraft above the word 
“Ornithopters” and shows, I believe, 
only one ornithopter as depicted in 
Leonardo Da Vinci’s sketch. The 
various others are helicopters and other 
types of aircraft fitted in 
with non-flapping wings. 


every case 
The “Orni 
thopters” heading I believe to be in 
error; is in evidence. 

Hersert R. Poirieys 


New Haven 15, Conn. 


only one 


@ You are completely correct. In this 
se it seemed desirable to have a single 
word title, so we applied it to Da Vinci's 
lesign. The others are more properly 
tating-wing and propeller-driven aircraft 

f various types, and are probably 


} ] 
rectly 


more 
di related to the maple seed than 
they are to the bird, if we trace them back 
to the natural source of the idea —Ed 


Work Your Plan 
l'o the Fditor: 

In reference to the editorial, “The 
Case-Study Fallacy,” June 23, p. 67, 
the Boy Scouts of America have had 
1 slogan for many years which his ap 
1 in training literature for Boy 


Cared 
Scout work, and 


leaders: “Plan your 
es 
vork your plan 

In Scouting as well as in business, 
no amount of planning can be sub- 
tituted for 
the going gets rough!” 


E. W. Srecuer 
Oak Park, Il. 


a little horse sense when 


Russian Education 
—Undesirable 
l'o the Editor: 

It irritates that education in 
the US is lately being evaluated rela 
tive to the educational system in the 
USSR. This gives the impression that 
our education was adequate until Sput- 
nik darkened our skies. It further gives 
the impression, not only that Sputnik 
proved that our production of profes- 
sional people lags behind in quantity 
ind quality now, but that Russia’s edu- 
cational system is the only desirable 
system, and in many respects to be 
copied. As one who received his pro- 
fessional training in the Netherlands I 
take the liberty to state that Russia’s 


me 


26 


education is regarded in Western Eu- 
rope to be second-rate and undesirable. 
The reasons for this low rating are 
based partly on the comparison of sub- 
ject matter, but mostly on the lack of 
general “education,” which goes with 
the training of the professional man in 
Russia. 

The Western European high schools 
and notably those in the Netherlands 
offer a training which gives more 
mathematics, more physics, more 
chemistry, but on top of that, more 
“education” than any high school in 
Russia. Anyone who enters the uni- 
versity should already have mastery 
of three foreign languages (French, 
German and English) in writing and 
speech and have a thorough knowl- 
edge of the history, literature and cul- 
ture of these countries. In short, on 
entering the university the student is 
“educated.” Training in his profes 
sion then proceeds on subjects con- 
cerning his profession only. Mathe- 
matics, physics and chemistry are 
started on a level where US univer- 
sities usually end. Many textbooks 
are in languages, many 
courses are given in foreign languages. 
Often these are required to be written 
in either French, English or German. 

The cultural development is se- 
cured in the atmosphere of “free stu- 
dent life.” Result is a professional 
man highly qualified in his profes- 
sion, and at the same time culturally 
developed to the point where he 
could easily shine in our State Depart- 
ment where the painful results of our 
education are only too glaringly obvi- 


foreign 


ous. 

By contrast, Russia’s education is 
as limited and blindfolded as ours. 
It is just better, that is, more thorough 

but still limited. 

The real danger is from the West- 
ern European professional man who 
has learned that science is a basic 
function in life; with this science he 
has been capable of creating a liveli- 
hood on an overpopulated piece of 
real estate where we would have 
starved to death. More important, the 
Western European has also learned 
that science itself is not an end, but 
a means to an end. He regards the 
basic philosophy behind this science 
and the morals of living as the only 
important things in life. Where 


European industry never really pre- 
sented an economic threat to us, be- 
cause of the multitude of smaller na- 
tions, it will before long, with creation 
of the European Common Market 
making full use of their superior 
knowledge of science and the world. 
If we decide that our education 
needs revision, and it certainly does, 
we should do well to study the sys- 
tems of Holland, Belgium, Switzer- 

land and Western Germany. 
—J. J. Lowry-Bati 


Union Carbide International Co. 


Brilliant but Lazy 


To the Editor: 

The personnel policy of Heurtey 
(PE—June 16, p. 2) is nothing more 
than the basis for selection of students 
for officer training in the old Prussian 
army. This has been generally used in 
military circles ever since (but pur- 
posely not publicized for fear eager 
beavers would conceal their true na- 
tures until they reach high enough 
rank to cause real difficulty). 

—Frank RoKet1 

Staff Editor 

McGraw-Hill Encyclopedia of Science 
and Technology 


@ When our freshman algebra class at 
Purdue, 33 years ago, neared the end of the 
semester, our instructor asked casually how 
many of the students were up to date on 
solutions to 700 homework problems. I 
sleepily shoved my hand up—and as 
hastily pulled it down, because it was a 
solo performance. Said he: “That con 
firms my opinion that you’re one of the 
laziest men I ever met. Only lazy people 
do things on time; they know that catch 
ing up is more work.” 

I've never forgotten his remark. And 
it’s as true as the day is long. But the 
French company insists that management 
candidates must be brilliant too. That's a 
different story. —E]T 


Personal Prestige at Stake 
To the Editor: 

Since a new yearly model (June 2, 
p. 30) has more to do with personal 
prestige than function or design, | 
don’t know how else we may keep 
within our social strata if we couldn't 
buy the ’59 models. 

. —NaMeE WITHHELD 
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Model 35. Moderately priced machine for volume reproduct 


Provides 


HY put up with upkeep, downtime, and 

aggravations of older reproduction 
equipment? You can keep up the efficiency 
of your drafting department—and be money 
ahead—by replacing older units with new, 
modern Copyflex machines. 

Take a moment to compare the performance 
of your equipment with these modern repro- 
duction advantages. Can you really afford 
not to keep up with Copyflex? 


More Operator Conveniences. Modern 
Copytlex gives printing widths up to 54” to 
simplify feeding of large tracings, facilitate 
multiple feedings. Extra-large delivery trays 
automatic separation, automatic stacking, and 





(BRUNING ) 
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Copytlex 
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up to 30 f.p.m 


speed and full 46-inch printing width 


front-or-rear delivery further speed operator's 
work 

Faster Mechanical Speeds. | New moc lels 
offer sharply increased speeds—up to 
faster than before. Synchronized 
and development assure top quality prints, 
one knob control simplifies « n 
Sharp, Uniform Prints. Developing solution 
is applied directly to exposed ; 
complete, positive development 
and on all types of materials 


Ww 


yperation 


rint assuring 
at all speeds 


Problem-Free Installation and Operation. 
Clean, quiet, odorless Copyfle > 
no vents or plumbing, needs only an 
onnection for operation 


Send f Your Free py 
Charles Bruning Company, Inc., Dept. 83-0 
1800 Central Road, Mount Prospect, Ill 
Offices in Principal U. S. Cities 
in Canada: 105 Church Street, Toront 
Please send me f klets on C) LJ I ex pl 
and machine: 
Name—— OE 
Company—— — . — 
Address—— EE 
a Zone State 


CIRCLE 113 READER SERVICE CARD 
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EVEN DA VINCI’S DESIGN FOR A PUMP COULD HAVE 
BEEN BETTER WITH HELP FROM AN G/F ENGINEER. 


An engineer never tends to favor one or two types of bearings in his recommenda- 
tions. That's because makes all four types of ball and roller bearings in over 3,000 
sizes. This gives our engineers the kind of flexibility they neec nN open minc 
on any bearings problem. Give your problem to us and see 


CoC COCO OO SOSE SHEESH HEHSHEHEHS SHEESH SHEHSHEHSHEHHEHSHEH SHEE HEHEHE HEHE HOH SHHEHHHHHSHHEH SHH HHH HSHHH HEHE HHH HHEHEH SHEED 


f = YQ | mente EVERY TYPE—EVERY USE 


“Te be SKF INDUSTRIES. INC., PHILADELPHIA 32. PA 
Spherical, Cylindrica Ba and yson Tapered Roller Bearings 


eeceeeee eee eee eeeeeSSSFFeeeeeeSSeSFSeeeeeeeeeeeeeeeeeeeeeeeeeeseeeseeeeeeseeseeeeeeeeeees 
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Westinghouse air circuitry 
cuts packaging labor costs 28% 














BALING PRESS 
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CARTON 








“D" PILOTAIR® VALVE 
The Westinghouse PD4-42-0001 
PILOTAIR® Valve is the key to this 
entire pneumatic control system. ‘‘D 
PILOTAIR® Valves are two-, three-, or 
four-way directional valves, with lev 
er, cam, solenoid, pneumatic, pedal 
and treadle operation. They have two 


CONVEYOR 












































ie cle A lee 
sR TI 








| ANCHORED TO WELDED FLANGE ON 


— 

















Devices: (1) PD4-42-0001 PILOTAIR® Valve (2) ‘A’ Cylinder (3) Quick og aed erp ting WEN Port sizes 
Release Valve (4) Reducing Valve (5) Filter (6) Lubricator of 4” and 1" ips. They provide a 


choice of over 30,000 valve operator 
positions. Maximum operating pres 
sure: 250 psi 


FREE BOOKLET 


For more details, send for the free 
booklet, Basic Pneumatic Control. 
| This informative 28-page brochure 

pictures and explains the advan 
The press was recently converted from heavy gear operation to pneu- : tages of Westinghouse Air Cir 


The diagram shows a baling press at the Arista Mills Company 


in Winston-Salem, North Carolina, makers of blue chambray cloth. 





cuitry. We'll also send you a book 








matic control. The pneumatic control system was designed by the | let of Datair Sheets containing 
) . . " +] c T c > > 
Livingston & Haven Company, of Charleston, South Carolina. gy 6: diagrams and descriptions of ré 
= . cent Westinghouse Air Circuitry 
Westinghouse Air Circuitry has enabled Arista Mills to put 28°;, more installations 
cloth in each carton. Since labor costs per package are about the same 
, ee TS a ee 
as with their previous method, they are realizing an approximate 28 | 
saving in labor costs. The heavier, more fully packed cartons also Westinghouse Air Brake Company 
| industrial Products Division, Dept. PE-88 
have cut handling costs, cut carton costs, and made available more Wilmerding, Pennsylvania 
critical warehouse space. | 
| NAME 
Wh bd ° bd ® 9) | TITLE 
at 1S air circuitry ! 
| FIRM 
Air Circuitry is the Westinghouse term for application of pneumatic | ADDRESS 
ss 
control systems to industrial production operations. Safe, economical, | 
erry — 


precise Air Circuitry is now being used to solve the most rigorous and 


complex control problems in industry. Westinghouse Air Brake has 


° 
pioneered the application and development of air control for more Westinohous \ | i ? k > 
than 80 years. Today our engineers can design an air circuit which u s ‘ e iT ») a C 


will help you boost production and cut costs in your plant or shop. e OMPA NY 
Sew the Vettow Panes under Qttaton Industrial Products Division 
for the Name of Your Local Distributor eaemeean neenen 
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Monobloc Rotary Pump 





Rotary Pump 





Monobloc Centrifugal Pump 


Water-cooled Compressor 





On any pump or compressor 
ama EX C L U SI V b 
Worthington gives you these 


ue 
=—S~ >) 


Feather Valve Lightest 


So w& 
ni 


70,480 Combinations Complet: tandard Monobloc Rotary Pump [li: 


t 6 SES 
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Chemical Centrifugal Pump 


Steam Pump 





Radial Air-cooled Compressor 





Balanced Angle Air-cooled Compress: 


DESIGN ADVANTAGES 


Designing and manufacturing outstanding products has 
been a success story typical of Worthington for 118 years. 
Foremost examples of this leadership and engineering 
skill are the exclusive design advantages of Worthington 
pumps and compressors. Three of the most important are 
illustrated at left: Feather Valves*, Monobloc Rotary 


standardization of the SESC (Standard End Suctio: 


Centrifugal) line. 

uper stainless steel, has set 
new corrosion resistance standards for chemical pumps 
Worthington air-cooled or water-cooled compressors it 
clude carefully balanced operating parts, low pistor 
speeds, and liberal cooling surfaces on cylinders and inter- 
coolers or aftercoolers. Increased performance and 
accessibility of portable and balanced angle compressors 


and the money-saving benefits of easy installation and 


. . 
ioW maintenance ol the entire pum} 


rror 


lend further testimony to Worthing 


your application, 


} 


lp you 


petence. But whatever 
problem, W orthingtor Ci 
Your nearby Worthiny 
to explail the many adval 
ngton pump and compressor | 
tion on how to improve 
or reduce engineering desis 
write for 8) illet 


104-7. Harrison, N 


Ltd., Brantford, Ontario 


WORTHINGTON 
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New 
easier 
AJ ay 
... to use stainless steel lock wire! 


Note how the lock wire, uncoiling from 
the inside, is dispensed as needed from a 
hole in the top of this compact 1-pound 
package. No wild uncoiling! Moreover, 
the wire is better protected, handles eas- 
ier and faster, with less waste, and with 


greater safety! 


Here is a new National-Standard 
packaging development that is a natural 
for most safety lock wire uses in equip- 
ment manufacture, assembly and 


. servicing. 
A le For production operation requiring 


P| LB NET larger capacities, National-Standard 


offers lock wire on practical 5 and 10 


pound disposable spools that may be 


spindle-mounted. 


Check with National-Standard on the 
spooling of your choice and on stainless 
steel lock wire in any diameter from 
0.020 to 0.067 and to government speci- 
fications: QQ-W-423, AN-W-24, MIL- 
W-6713 or AMS-5685-C. 


NATIONAL (=) STANDARD 


DIVISIONS: NATIONAL-STANDARD, Niles, Mioh.; fre wire, stain spring and plated wires 
WORCESTER WIRE WORKS, Worcester, Mass.; music spring. stan and plated wire high and low ca : * REYNOLOS WIRE, Dixon, til.; 
WAGNER LITHO MACHINERY. Secaucus, N. J.: mela! decorating equipment + ATHENIA STEEL. Clifton, N. J.; “2 
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Modernize Now 
for Growth and Profits 


A Special Report from McGraw-Hill 
to America’s Business Executives 


THE EDITORS of all McGraw-Hill publications ar 

their full energies to documenting what needs 

to assure success in the 1960s for: 

1. Individual companies in the key areas of business and 
these publications serve 

2. The business community as a whole 


The nation—in its fateful economic compet 
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BURDSALL & WARD SOLT 





D N 





Technical-ities 
By John S, Davey 


Selecting the right 
grade of nuts 


“Workhorse” among nuts is the 
standard “FINISHED” series. 
It gives good seating area; suf- 
ficient height to sustain high 
thread tension; enough wall 
thickness to control elastic nut 
dilation under load. 
“HEAVY” nuts are wider 
than “Finished” nuts in all 
sizes by only %” across flats. 
Thus, their value diminishes as 
size increases. Most effective in 
%” to 1%” range, they satisfy 
applications involving excess- 
ive clearance holes, unusual 
loads, and certain boiler codes. 
MATERIALS? The regular 
carbon nut steel (non heat 
treated). It makes nuts strong 
enough to pull bolts beyond 
yield point, lets threads distrib- 
ute load to avoid stripping. 
NUTS WITH ‘SPECIAL’ FUNCTION 
JAM NUTS are made for posi- 
tion locking. Use of two to- 
gether forms a superior and 
economical locking device. 
When used to lock a regular 
nut, jam nut should be adja- 
cent to work surface. Other- 
wise, the jam nut takes the load 
— a job it wasn’t designed for. 


THIS NOT 
WAY THIS 





Use a 2H NUT where high 
temperatures call for stability. 

HIGH NUTS are used for 
shackle, U and tractor pad 
bolts. They’re furnished only 
in fine threads, therefore, and 
hardened. More to be recom- 
mended are coarse thread fin- 
ished nuts, 
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Tightening up fasteners 
tightens down on costs 











TENSILE STRESS ON BOLT (P-S.1) 





or AD FOR BGK | CAP Si wv 
Axe OAD FOS BOT AE SEY end 
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It pays to go the limit in tightening 
bolts. Not only is it more econom- 
ical, but safer too. For strength of 
a rigid connection depends on re- 
sidual tension rather than on how 
strong the bolts are. Applying this 
fact can help avoid cost penalty. 


EXAMPLE: 

Blueprint specifies alloy bolts with 
strength of 145,000 psi. But assem- 
bly specification calls for tightening 
to what has been found an adequate 
pre-loading .. . only 39,000 psi. This 
wastes the fastener’s capacity. It 
provides no more joint-strength than 
supplied by a far more economical 
RB&W bright cap screw tightened 
to same pre-load. It would be better 
to switch to the lower grade, or 
reduce size of the premium grade 
fastener. 


REDUCING SIZE ALSO SAVES 
A fastener’s holding power is the 
same as its pre-load, or residual ten- 
sion. So long as it permits tighten- 
ing to the required pre-loading, the 
bolt can be small as possible. 


EXAMPLE: 

Design requires fasteners with safe 
load capacity of 20,000 lbs. Bright 
cap screws of %4” size will do it; but 
so will %” RB&W High Strength 
Bolts — at less cost. Actually, for 
the same holding power as in $1.00 
worth of high tensile fasteners, 
$1.50 worth of bright cap screws 
are required. 

PRODUCTION BENEFITS 
Along with direct savings, smaller 
bolts mean smaller holes to drill or 
tap. Smaller holes often allow reduc- 
tion in size of fastened members. 

Talk to an RB&W fastener expert 
at the design stage of your product. 
He can help you cut costs without 
cutting joint strength. 

Meanwhile, send for 
helpful booklet DC-1. 

Russell, Burdsall& Ward 
Bolt and Nut Company, 
Port Chester, New York. 
Plants at: Port Chester, N.Y.; Coraopolis, Pa 
Rock Falls, lil.; Los Angeles, Calif. Additional 


sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco 
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in design a 


Universities: Aids to Some months back, Dr. Lee DuBridge, president of California Institute 
. : . of Technology said, in urging higher salaries for college professors, that 
Industry’ Research colleges and universities throughout the country are being subsidized 
by their faculty members. In the nation as a whole, these educators 
forego a billion dollars a year in salary because they love to live in a 
university atmosphere. He added that the universities are courting dis 
aster if this is allowed to continue 
Recently, at the annual meeting of the American Society of Engineet 
ing Education, engineer-college faculty members got another boost. Robert 
H. Ramsey, of Pennsylvania State University, in his report on an ASEI 
survey of research activities and resources at 108 engineering schools, 
counted almost 6,500 members of engineering faculties active in research 
during the 12-month period ending June 1957. “Their part-time work 
in research,” Ramsey said, “supplementing their teaching duties, repre 
sented the equivalent of 1,668 full-time workers. But, during this same 
12-month period, this group could have spent additional time on research 
to equal 549 full-tume workers—if funds had been available 
Ramsey felt that despite the fact that these engineering schools are 
well equipped to undertake basic research, financial demands force many 
of them to operate heavily in the area of applied research. “If engineering 
idministrators had their way,” Ramsey said, “basic research would displace 
nearly all of the applied research 
The ASEE survey, made with a grant from the National Science Foun 
dation, showed that the 108 schools spent $86.4 million on engineering 
research during 1956-57. Breaking this figure down, it revealed $53.4 
million, or 62; of the total, was spent for government-sponsored military 
research; $11.5 million for research under industrial contracts; $10.6 


million for government-sponsored nonmilitary research; $7.1 million fos 


self-supported research; $2.7 million for research under industrial grants 
ind $1.1 million from miscellaneous sources 

The report showed that between $10 million and $25 million more could 
be absorbed immediately in colleges and universities to bring presently 
ivailable personnel up to full research potential. But, such an ¢ x pansion 
would require new facilities—computers, high- and low temperature labs 
isotope labs and reactors—all meaning an additional investment of about 


$200 million This equipment also could be used for instruction as well 


But VW ‘ho’s Where would such money come from? The Engineering College Research 
> Council figures that “substantially increased support for basic research 
lo Pay should come trom agencies like the National Science Foundation 

, Karl B. McEachron, of Case Institute of Technology, suggests another 
source—industry: “Industry has had to approach colleges to offer finan 
cial help for research, and it’s time the schools took the initiative. Whil 
industry has contributed to fellowships, that help is not adequat It 

should sponsor more fellowships, and these should include funds 
cover the universities’ overhead for basic research Industry once de 
pended on universities for research, but now industry is doing its ow 
research, particularly that directed to specific ends, and it has paid off 
handsomely To get industry re-interested in college programs, schools 
must find an area of research where industry can’t compete The answer 


is a re-emphasis on the education-research combination Paul Anderson 
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Keeping track of our speedy space travelers takes highly sensi- 
tive precision instruments . . . the kind in which New Departure 
precision ball bearings are right at home. 


At present, Frequency-Time Standard instruments selected by 
the Smithsonian Institution are “clocking” satellites from 
twelve locations around the globe. Much of this precision tim- 
ing is done by a micro-clock by which time is read to the 1 
milli-second. 





And ultra-precise New Departure ball bearings were specified 
in the Bodine electric motor within this sensitive instrument 
timely testimony to their low friction loss, extremely low start- 
ing torque and minimum maintenance. 
If you are a manufacturer of electric motors or precision instru- 
COURTESY ERNST NORMAN LABORATORIES ments, call on New Departure’s engineering service for help 
eee with the latest ideas in precision ball bearings. 


This micro-clock mechanism drives a 6-inch 
dial at one rev / second giving time deter- 
minations more accurate than 0.001 second 
New Departure precision ball bearings 
were specified for the electric motor. 


EPARTURE 
DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING FOLLS 4/KE A BALL 
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Product 





WHAT would we do with a VOICE? 





candidate for economy ... 


THE 


Are you overlooking advantages of this compact 
power package? Its small size and light 
weight promise increased use in many commer- 
cial applications. And it rivals the diesel 
in fuel cost when exhaust heat is put to work. 

As starters for jet engines, these gas 


turbine-driven compressors are compact, light 


weight, easily transportable. Air Force also 


HANS ZIEBARTH, Stoff Engineer 


se hem for che > 
AiResearch Manufacturing Company uses them for check-out and de-icing 


Shaft Power Plus Heat 
negligible lubrican Th 
ind freedom from 
manufacturers and 
nary | [ 
features ap them 
irDimn tl pre nt tende! 
mpare 
ct mparabl 
nNouse prob 
ot carefully muffled. Lif 
ed (although small tur- 
of hours without major 
rawbacks, engineers have 


There at 


Potential Power Up the Stack 
sumption figures, for exampt 
\ fi quently 
t although it n 
mparable diesel powel 
| times that of the 
ghly seven times 
il exhaust tempera 


bk urthermor 


Compact Power for Portable Equipment 


Gas turbin in | upled profitabl 


can 1TILIZ V ays directly, ortab!] equipmen I wel exhau t heat 


ind shaft horsepower are required, o1 lh ilizec nder the circumstances 
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GAS TURBINE PLANT CONVENTIONAL PLANT 
Gas Turbine + Boost Compressor Diesel Engine , Total Envelope 
(without air coolers) Only (without | (incl. enclosure Dewees 
radiator) | & wheels) 


Size comparison 


L »ngth ++ 1< c 
Width, ft 
Height, ft 


Envelope, cu ft 


Weight, tons 











Lightweight Air Conditioning 


\ 


Weighing Alternatives 
If 
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those pipefittings with bearings . . . 
SWIVEL JOINTS 


MAY WORK WHERE NOTHING ELSE CAN 


Here’s your guide for choosing between swivels and 
other flexible connections such as rubber or metal hose. 
Swivels often supply the best answer where the joint 


must be strong as the pipe. 


G. M. BAGNARD, Chief Engineer, Chiksan Co., Brea, Calif 


; that 1 ; \ nu +h, 
i t t l he 1 h ) ting | ) vh li id 
t anipulate 1 wh f | | t If 
not il tal hi t vil] f SO! 
; + } } fy . ‘ } t+.) ++ 
t ‘ t t But t i] 
th b better becau ’ re‘ f th 9 
t id t tighter turn t tha rt 
Ihe conditions that for flexibl nnection n a ruptur n \n nit ! t 
tion. relati ' . } pansion rd kink ; ' Se = ble T] 
n t nt < 
} hy }] ‘ 
I - 
The choice tw n the tw t t Hex! ' f , ; r 
f t t ti} ; ; ; 
' ; n 
’ lable 1). Oth 
+ 1 } id 
r inst t it 
kage. Bolt 
t ht typ in veldin TABLE II—Min Radius of Bend, in. (approx.) 
t if a 
ble 
) fro] ft 7 } 
| 1 h Ih ta | 
t ermittin tation ! iu 
) ha f } Ind It i 
t | Y " tioht Ta) " il 
| +} ] th } r metal h ca 
nber tiff—depending on wall thick 
t Is used, and nstruction. ‘Th in Db 
tely leaky f when specifi And the 
h ! liding part » wear of ls | grit or oth 
ntamination ents no problem 
» * 
But h limited | trength and enduran 
Ih reater the flexibility the more deli ite the con 5 
} t} tor ne } inl i] treneth ind ror wear . e 
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TABLE |—Over-all performance of hoses and swivels 


‘eee —— haiaiicamiemeametia 
| € 
lc Mase Cranes 
| F ‘ Joints 
: Metal Rubber 
| Max pressure G F E 
| Flexibility 
Force required F F E 
Planes of motion G E F 
Min bend | P P E 
| Safety | G F E 
| Fluids handled F F E 
| 
| Min pressure drop | F | G G 
| Life expectancy | F F | E 
| Weight | G G F 
| Leakage G G F 
| Cost-(initial) G G | F 
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SWIVEL JOINTS 


REE OS © ON LSS OS ee oT ewe 





TABLE !V—Allowable cantilevered moments for 
high-pressure swivel joints with flame-hardened 
ball races. 

































on — 
Pipe | Moment, in.-Ib 
2 size, 
in. | standard special J 
2 6,525 
| 
3 | 14, 400 46,000 
| 
| 4 | 28, 200 90,000 
Dtained | ri its. Sing l 
\ tiplane herica 
lal tilable. Seven 
—Seal nts will ¢ ted flexibility. S trom ¢ t 
l 
~~. Tarives mM { 
7! hrs ares re gee yet 
A washers uintaining Ig « 
Fre tomer cet that t n 
BEARINGS FOR SWIVELS 
B nt tl t Ii | 
1 il t 
nd ti ' ' 
Ball bearing Ball bearings t tl} 
Seal Y: thn 
i ; nd 
NY f 
< 
° mol ith ll + \\ 
Sleeve 
————— ng 1 
' bearing | 
! | + l 
Uhrust bearings 
\ ; 
Sleeve bearings tisfact f l 


Bearing and seal 

design help determine application of swivel fittings 
Style Cc swivel (photo A) features sealed bearings 
arranged to take heavy axial and thrust loads Thrust 
bearing type (B) and radial-bearing type (C) are for 
light duty: each can handle limited amounts of both 
thrust and radial load Spherical joint (D) has no 


0 metal-to-metal contact (ball seats itself in gaskets fo 





either pressure or vacuum service) and flexing angle 
dotted lines) can be 40° total 
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Rotating 
drum 











ws 
Revolving joint... 
allows steam to enter and condensate to leave revolving drun pasket-type spher 
bearing also acts as seal, and loading is light enough to give g service. Dr 
bearings not shown 
Hea t i 
1} } ail . 
ire W iT Ay i ids innot be taken tat { , 
Spherical-type fittings | rcular gaskets that 
t] int ind i ict a pl caring | 
if-a onin hit } ng n } 7 | not 
it ve I ign if th rt t ti 
t H ay t j t 
++ ' t 
\ ' 
tat lL ; ; 4 f REPRINT £ ¢ i 
t t S e by checking N E37 f ~ r 
; foct b a in ft F t é 
1OW ag t port t Reprint ting t 
: 1 ' . ted + ' ' 
: : : EDITOR'S NOTE: Flexibl 
st. 7 ' 1 eat if 
Cl i itl ill Cad l f freq P _ ’ of b . ‘ 
; ; +} ; ; 
. . 200 de ‘ " 
in n hal | ¢ the it 1, th P . R ‘ . 
low na t t t I Fel 4 “ . 
! f Me Hs N 
ned f t rang t pw 
> r 
ind temperat t + | Pr t Flex M 
| h } , it } it , heir with f “a t 
ind lubn if Tl vy f +} Re tea c t 
d € Ma Ad F aA 
ence of manufacture in of standard high-t 4 
: a ; ail rtant ¢ ‘ 
perature bearings as well as from swivel mal | , 
i . : How M H t Pit } é 8 8S ‘ 
ré c ' +1 ir bh temneratnr n 
relation hip between high-temperatu in , , ® a : indietinn © "ae P 
} 1 
ving capabilities of lubricant npk 4 ‘58, p 74 plifies pressure-droy t 
1dvi ( ntia d fitting 2 k D € } 
De 55s r 14AR Gur ; the “« 


MATCH THE FLUID AND JOINT 


Fluid type influences material selection for swive And look for 3 article: “How to Design Witl 
| 
joints. Any metal is satisfactory for ordinary oils, al 
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1 Coefficient 

of friction in . . 
mating gears varies with 
and speed. Curves are for 
20° pressure angle, case 
carburized and ground 
gears, with average 
lubrication fed 


temperature 


GEAR TRAINS 


The sliding action of involute gear teeth causes a power loss. 


It can be computed from new formulas and test data given here. 


EUGENE E. SHIPLEY 


ear Engineering, General Electr C 


LIST OF SYMBOLS 


pitch dia of pinion, ir 


cCencyv of ge r resh 


t of app! 
during recess act 
load fact 
loading 
pinion speed, rpm 


gear ratio where 


} 


larger 

power loss of gear mesh 

pits h radius of pinion, in 

base radius of pinion, in 

outside radius of pinion, in 

pitch radius of larger gear, in 
itside radius of larger gear, 
n 

path of approach n 

path of recess, in 

piteh-line velocity it mil 
lriving load at pitch radius 

W, tangential compo 

ent; W’, =normal component 

friction force; Z fw. 

pressure angle, deg 

angular velocity of pinion, 

rad sec 
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Involute profiles . . . 
f mating teeth have uneq 


is we aos rolling action 


Nature of f Curve 
| 


The Sliding Motion 
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4 Instantaneous power loss . 


Deriving Power 
Formula 


EDITOR'S NOTE 


3€ ribeda Z way 





DESIGN FEATURES 


Proximity control unit here does a continuous 
inspection job that protects automatic operations. 
Broken drill halts machining cycle; turns on red 
light that locates the trouble. 

This proximity detector is incorporated in five 

tation, dia!l-type automatic designed by Buhr 


Machine Tool Co., Ann Arbor, Mich. It does 


yway with need for inspection stations usually 


required in such automatic operation 


Small induced current 





IN NEW PRODUC 


PRODUCT ENGINEERING ° 


August 4, 1958 


RESISTOR 
SMOOTHS 
LIFT-TRUCK DRIVE 


The jerky starts associated with step control for 
electric drives are eliminated here—a hydraulically 
actuated carbon pile gives infinitely variable 


speed control up to % full speed 


Truck speed . . 





DESIGNS 














This 1959-Model produced in USSR 
would pass unrecognized in the US. } | l } JL 


Its family resemblance to American 

















counterparts results from Russian 





practice of adopting designs 


if available. 





One of the many interesting items brought i . 
y i ag ile ie 
back from his recent trip to Moscow by our f mr, 2 : 4 ‘ ae et ee hes me ty 
se 1s i ERR eS Ra ey ; ; ON, ater 
Ke ye ee Sot P J F & 5 
Chief Editor, E. J. Tangerman, was a folder edi? 





describing a long-distance bus produced in Diese/ engine 


the Soviet Union Printed in English Russian 


French and German, the full-color, profusely 


illustrated brochure was obviously intended 


as sales literature for satellite countries. The 





b is produced by the Likhachjov Automo 


bile Works, Moscow, Russia 





Clutch Linkage“ Clutch J Radiator 


MOSCOW'S BUS BUILT LIKE OURS 








Power is provided 








Details of trim 





48 











(Green light Red Eat 


Downtime 


Ppt, 


Besides tabulating production of parts, the panel 


works in conjunction with PA system and circuit of 














colored-light signals to keep supervisory personnel in 





touch with trouble spots. 





Control box ... - 
.omponents of electrical 
I t t nachines with gispatchn roon 
nanagement in fast control of « 
control system was developed by 


Co., a Div. of Hancock Industries 


/ Do wotime 
= Parts produced — 


pine oper pting tme 


ae 

aaa Ports required 10 complete te 
a.) ae 
mm 
nm 
an 
o- 
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WHICH TYPE OF 


Ts ee ee Hydraulic... magnetic . . . mechanical 


P. A. BRAND, Project Enginee ... electromechanical? In text and 

€ ly ssociates, Inc Boston 
table the authors analyze 17 conven- 

tional and newer ways to prevent motor 


overloading and strain on equipment. 


i his analysis of torque-limiting devices was made 
onnection with r rch undertaken for the US Na 
Bureau of Ships general, such devices prevent 
: loading of motor safety devices by pre 
Flow -contro/ valve Pressure reguialor | ' 
rain on the mecl 0 ol or equipment 
Hydrou Cc pump ct er raulic power is ] rtic lar project, the S€ irch 
lata 5 on 4 i isf OI 1] o limi torque 
Prime Th 1 a} ] 
mover FF | | 0 | ATICTIC nt a Cal 


a 


ee Sie | ri t | 1¢ inal ZCa al tandard off-th 


an Sump coy ms ith imhere hat ristics that perm! 
a nst ion 1 han ‘ ; Other 


Oil lines 


TS TeQGuIrt } 


Hydrostatic transmission . . . 
limits torque by converting mechanical energy to hydraulic 
ergy, then regulating the hydraulic pressure and flow 
disconnec 
izes, therefore 


’ . 
extrapolated to 


HYDRAULIC DEVICES 


Hydrostatic transmission employs a variable-di 


ment hydraulic pump, constant-displacement hyd 


I 


I 


No flow — z 7 motor, and pressure-compensating or relief control. ‘I 
uit limits torque by limiting hydraulic pressure 


Housing co 
a to output ‘ 
\ EC r efhcient oj 101 wer load on the electric 


but needs high internal pressures, up to 3000 


4 1C OFS of gear ) I I controlled | torque requiremen 
pump ; . hvdrauli or; therefor re is little necessit 
pproaching zero, intet 
f hydraulic motor so that t 
inction of oil pressure 


B) Gear rotation raulic pumps and motors are sized 


In this a 


phi ition, ho 
iachinery must be sized t provide the required 


Hydrostatic coupling . . . t high speeds and required torque at lower spee 


} 
i 


employs gear pump between prime move : . . 

ploys g pump ween prime mover and load Hydrostatic coupling—here a torque-sensitir 
Input is coupled to gears of pump; output to housing btained by nnecting the load shaft t 

obt DV CC ecting the load § tO 

n normal operation (A), spring keeps relief valve ’ 
: 1 hydraulic gear pump, the input shaft to 
closed and gears cannot rotate—coupling is . : : ’ 
l nd using a pressure-relief valve the 
locked up’ and there is no slippage between input on © | ‘ ief valve on th 
pump. Pum 


p geal innot turn as | 
‘ ' i 1 ] ] } ld | r iT 
gears rotate relative to the housing and slippage ’ . sed; Overload Dullds up pressure 


and output. Under overload (B), relief valve opens 


occurs. Oil is scooped into inlet side during rotation Valve nh perm! slippage lorque limitati 
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TORQUE-LIMITING DEVICE? 


1 both directions of rotation. Centrifugally operated 


it re 
valves will prohibit the load from turning a dead motor. aah. 1 | JZ 
Some leakage will occur within the gear motor, resulting put 


| 





a 


- 
} | 
! | oe faa 
an outer stationary, finned housing; the bottom of this i a4 — 
housing will act as oil sump. A constant-viscosity oil IX A <i, a] a WAL 
— 4 


will minimize temperature sensitivity. 


low 5% at 1800 rpm. 


in a limited amount of slip—estimated considerably be ni iS 
For heat dissipation, the relief valve will vent against | 
| 





i ° : [a ete ee 
Hydrokinetic couplings are of fluid-clutch type using 


very high fluid flow rates at low internal pressures 
Nominal slip of 3% to 5% is required at rated condi 
tions and the torque transmitted increases with slip 
speed. 





Heat buildup is relatively severe at high slip speeds 
l’orque-transmitting characteristics are dependent upon 
| gs | | 


Hydrokinetic coupling . . . 


employs a torsion spring to vary gap between blades of 
fluid viscosity. A simple hydrokinetic coupling does not pry ° 


a standard fluid clutch. Torsion spring wraps up under 
appear to be satisfactory for this application 


load, pulling impeller blade away from pump blade to 
Variable hydrokinetic coupling. By permitting one increase slip 

element of a fluid clutch to move in an axial direction 

at the command of a torque-sensitive member of the 

drive train, the effective torque transmitted can be held 

essentially constant. Cam positioning of the couplin 

element in re sponse to reaction against a tors ional s pring 

would be the torque-limiting action. A relatively con 

stant-viscosity oil is recommended Pn and cost data 

on this type of coupling have not yet been evaluated 





MAGNETIC DEVICES 


Electrostatic couplings—manufacturing — clearances 


ind design ingenuity required to limit torque in elec 
sn | 1 











trostatic type couplings are extremely rigorous and un 
suitable to this application 


Eddy-current couplings have an abruptly increasing 
and then slowly decreasing torque as a function of slip 
speed—but this is not too severe for the application con Torsion spring cas 
sidered here. Torque limitation is by either constant or is key element in constant-torque clutch. Spring winds 
speed-regulated rotor de excitation. Slip capacity and up under load and pulls back movable friction plate 
ability to dissipate heat is very high. This is an off-the causing slippage 
shelf item but a special casting is necessarv to enclos« 
the coupling between drive motor and gearing, and dc 
electrical connection to the coupling is required. Salt 
air atmosphere may effect the slip-ring performance 


Eddy-current, self-excited couplings require no elec 
trical connections. Radially mounted Alnico permanent 
type magnets provide the necessary field flux. Cost is 
about half that of conventional eddy-current couplings 














Dry magnetic powder clutches have constant torque 














Dual-torque clutch 
connects the constant-torque clutch and fluid-film 
clutch in parallel. This reduces heat buildup during 
slippage and increases maximum load capacity 
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WHICH TYPE OF TORQUE-LIMITING DEVICE ? 


TORQUE-LIMITING DEVICES—A COMPARISON .. . 








Torque 
Limits, Self- Bi-direc- Self- Length & Weight, Cost, 
METHOD max resetting tional contained Reliability Dia, in. Ib $ 


stalled Operation (estimated) 





HYDRAULIC DEVICES 
Hydrostatic Transmission Good 30x 15 


Hydrostatic Coupling Good 15x11 
Hydrokinetic Coupling Good 
Variable Hydrokinetic Coupling Good 


MAGNETIC DEVICES 
Electrostatic Excellent 
Eddy-current Good 18x 19 
Eddy-current, self-excited Excellent 27x 16 
Dry Magnetic Powder Good 20x 12 


ELECTROMECHANICAL DEVICES 
Electromagnetic Friction Good 


34% x 6” 
Friction Current-limitation 


Fair 


MECHANICAL COUPLINGS 
Slip Clutch 
Constant-torque Clutch 
Fluid-film Clutch Excellent 3x 9A 
Dual-torque Clutch Excellent 6x9" 
Cam and Roller Couplings Good 8x7 
Centrifugal Friction Good 4x7 
Centrifugal Dry-fluid Clutch Excellent 4x9" 


Fair 8% x 10% 
Excellent 4%. x 6” 











at a constant dc field excitation but cannot spring and fast-l 


slip for more than 5 s¢ of a friction pla 
clutch is employed b 
ELECTROMECHANICAL DEVICES on and heat-dissipa 
i:lectromagnetic friction clutches can limit torque by ire unnecessary 
mploying low power de for field excitation. Slip capac of rotation. Cl 
t relatively low; slip accuracy and predictability is direction, which 


ynewhat questionable under severe storage and en amming during th 


} 1 r nd wae | ] 
ironmental conditions because the friction surfaces can the equipment or endanger human Ii 


Fluid-film clutch has radially mounted 
that pivot so that when slip occurs a relati 
imiting method. It employs a mechanical torque-sens free wedge of fluid is built up 
ing device (perhaps a flexible member in the drive train) edge. When shoe and 
to operate a drive-motor current limiter. Calibration the oil wedge is squec 
ind maintenance of such a system are the major draw its full design torque 
backs. Cost and size information have not been devel his type clutcl 
yped for this device which also holds 


Current-limitation is another electromechanical torque 


earwards fro 


iw 


the market 
MECHANICAL DEVICES 


Slip clutches—because a friction plate slip clutch has 
+} 


he inherent characteristic of a higher static friction ; . 
values of torque ransmission I his 


Dual-torque clutch combines constant-torque 


with fluid-film clutch to give a coupling that ha 
idea has not C 
reached production stage. Clutches are connected in 


“parallel”—so that input side of each clutch 


rectly connected to the motor 


than sliding friction, variations in breakaway torque arc 
large—usually +20 Some slip clutches can withstand 
LOO slip for more than one minute without serious 
image. Friction elements are of molded asbestos and 
the effect of long disuse in a salt atmosphere is unknown 
though it will probably add to the inaccuracy of break 
wal torque 


ind yutput 


of each to the load. In operation, the constant t 


rou 
rGu 


clutch would be sized to handle independently the pick 


up load. ‘This would bring two members of the fluid filn 
clutch into synchronization and full lock up or torque 
se rqu 


Constant-torque clutches are available with a torsion transmission. The unit would then transmit 


52 PRODUCT ENGINEERING + August 4, 1958 








OF CHARACTERISTICS 





100% Adjust- 

Slip able Develop- 
Dura- Torque ment Availabilit 
tion, Limit Cost 

sec 





Composed of standard 
nents 

New idea—-specially design 

Standard item 

Standard Item —-modified 


Standard item 
Standard item —modified O ti 
Standard item peration curve 


Standard item 


Standard item 
Standard item—modified 


Standard item 
Standard item 
Patented item, but never produced 
New idea-—not in production yet 
Standard ‘tem 
Standard item 
Standard item 








Centrifugal friction-type clutches 


he maximum torque the clutch 


REPRINT 


EDI 
qu 


TOR’'S 


NOTE 
r entire 
high-accelerat 
start at 


= tr 


Methods 
ic 1 | | ditions by 
How the clutch respor funy mm of |] hat Power Abs 
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Updating 


the story 
om... 


Silicone sponge is available in these two forms, molded and extruded 


Now, with better sponging grades, sharper process 
controls, and special reinforcing techniques—tolerances 


can be predicted and rejects decreased. 


JAMES C WALTON, Pres., Chase-Walton Elastomers, Inc 


is f 
has hard-to 


oh-t mper 


@ Tolerances, 


( urtace 
Ided sh et, wher 
extrusion 


being made on moldi 


' 
DESIGN PROBLEMS ae Ae 
@ Surtace finish 
products are designated “‘soft,” “medium 
firm,’ but the last two categories, compared in Tabl 
ire most common, Overlap in pressure for 25 de 


flection in AMS standards shows that exact control o\ 
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Firewall seal .. . 


for Douglas A4D Skyhawk is Orlon-wrapped Dow 


maintains positive seal between fore and aft sé 


Table i—Typical Silicone Sponge Properties 





Medium Firm 
Property AMS- SE | AMS 
3195 547 3196 





Density, Ib. cu in | 0.020 max n.a | 0.030 
Temperature limits, °F | 100 to 120 to 100 
| 400 500 400 
Compression for 259% 6-14 5-8 12-20 
deflection, psi 
Compression-set after 60 max 
| 
| 


22 hr at 212 F, 

original deflection 
Hardness®, Shore A, + 5) 1 45 
Tensile strength’, psi | ’ 800 
Elongation’, % 250 











a—Aeronautical Material Specification No 
b-——Formulation of General Electric Co 


c-—Measured on unfoamed stock 


Table Il—Typical Sponge Sheet Tolerances 
From AMS-3195 and AMS-3196 





Dimension, in. Tolerance, in 
plus minus 


6 } 1/44 


Nominal ,3/le / 1/32 


Thickness 


Nominal 
Length and 
Width 


1/1 

1/8 

1/4, ; 32 
3/8, 1 b) 64 
6 and under 


over 6 to 18 incl 


over 18 











parts 
e Sharp corners 


\ 


EDITOR'S NOTE: Other 


ng 
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Residual stresses around stamped markings gave this display of fine cracks after corrosion 


watch out for... 


in METALS 


Stress plus chemical environment can make 

it tough for some alloys to resist cracking. 

Here are the characteristics of this 

~~ delayed-action damage, and some design 


steps to head it off. 


DR. E. H. PHELPS, Applied Research Laboratory 


United States Stee! Cors 


Electron transport Ae ¢ 


through metal 


nvironment 


netal One 


WHY SUCH CRACKING—ONE ANSWER 


The mechanism of stress-corrosion cracking is 
thought to be electrochemical in nature—resem- 
bling other localized attacks like pitting and 
ordinary intergranular corrosion. It works like a 
short-circuited battery. Once a fissure on the 
surface has been opened by applied stress, the 
tip of the fault serves as anode for the process 
diagram above) while the external metal surface Or rs his cr ing 1S us ‘ ompanied 
and probably the sides of the crack as it lit yeneral corrosion, d ting the actior 
propagates) acts as cathode something 


contruses 
Metal atoms at the tip of the fault, as in a pit, 


damagin T¢ I cener;ral rosion that 
leave the atomic lattice and enter the corrosive ‘ 
o much metal | remaining metal 
environment as ions. Electrons flow from the os 
the ipphed load 


anode, through the metal, to the cathodic area ; 
Most metal s\ ms have alloys susceptibl 


on the surface, and are released. Here, hydrogen 
ions, oxygen, or other such reducible material in corrosion. Brass 1 issic example. Others 
the environment, accept the excess electrons. Re- tainless steel, copper, aluminum, m 
turn of electricity occurs in the solution by elec- But only a fev e€ manv diverse 


trolytic ,conduction Applied stress hastens the engineering allor ' ised in will cause 


corrosion process by propagating the corroded cracking 
fault and opening new areas to attack Of the three elements involved—stress 
Only electrochemical theory explains electro 3 enviconeent sad time of exposure 
implest to manipul lesign. High tensilk 
usually near the vield strength. must be 


stress-COrrTro ) i I I . S ng 
in progress. Modifications in the theory have ‘ rOSs1On ing 1 most cas W orking 


chemical aspects of stress corrosion observed in 
lab tests. For example, cathodic-protection cur 


rents will prevent stress-corrosion cracks already 


been proposed that involve a part-mechanical, tresses, based on external loads, are k often the 


part-electrochemical progression source of failure than internal stresses. This is because 
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a 


\ 


“2 


Magnification shows paths... . 
of stress-corrosion cracking 


Ammonia vapor 


mbined with residua 


Intergranular type (A) characterizes 


alloys that form boundary intermetallics upon heat treatment; here stresse 


austenitic stainless steel was purposely heat-treated to produce 
intergranular chromium carbide (X250). Transgranular attack (B) is 
less common, less understood. Lab specimen of austenitic stainless 


was cracked by high tensile stresses and exposure to boiling solution 
of 42% MgCl, (X100 


+ ; 


Chemical environment 


l ransgranular 


DESIGNING AGAINST STRESS CORROSION 


Ther » I I on cracking, both ® Know your materials. If 


i 
XT una 


plaina 
Intergranular 


‘ ‘ I - 
Tallis A ga il cel t 


intergranular 


mium-depleted 
[ 

1 

@ Avoid built-in crevices 


licked in desig pitti ( 
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Two testing methods. . . 
for alloy resistance to stress-corrosion cracking. Sharp 

U-bend (A) is quick, gross test; specimens in racks (B) are 
unloaded control 


stressed specimens in 


Other procedures include loading with weights, 


precisely 
background 


springs or 


more 


lever devices 


cr environment 
e Watch outside surfaces of equipment a 
Wet 


; ] 
l 


insulation, in parti 
ittack through leaching of 


i 


1oOnn 


lation. lor example failure of a heat exchanger 


taink 5 vas traced to chloride 


tests 
Tcl il 


be produced 


of austeniti 
ntaining leachings from we insul 
of le iching 


tions showed stré rrosion 


I l I 


ition. Recent 


i number of comme 


yuld 


n the effect 

itl ula 
ill case 

e Stress relieve to get rid of re Stres 


1 powerful deterren 


idual stresses 


ef, ] 


properly performed, can be 


ea, however, because 
distortion, or be inapplicabl 
fastening—lik« 


SUCCE with 


| veting or bolting 
thi 
understanding of 


the 


ICT mechani i 
method usual 


the 


estab 


iuses the condition 
] ] ] 
well developed 


Stre 


of mea 


depends on a 
ources of residual 


li he d TT thods 


ind 1 ionally, 


uring it 


58 


Alloys and Troublesome Environments 





Alloy Environments 





Brass 
Austenitic stainless 


Aluminum-magnesium 


St 


Magnesium-aluminum 


Ammonia vapors and solutions; 
amines 

Concentrated chlorides; caustics 

steels 

Sodium chloride solutions; sea 
water 

Nitrate solutions; caustics 

Chromate-inhibited chloride 
solutions 


ee | 





YOTIIC 


t 


; 


( 


f heating o1 


In 


e Avoid high thermal stresses in service. [his 
unfortunately, ounter to the current tren 
g temperatures for better efhc 
cess equipment, for example. How 
trouble 


runs | 


ich 
higher operatil ienc\ 


las 


control over three 

lity in the ture, rate 
and frequency of the thermal 
like strip heaters, for 


high thermal stresses 


SOTHIC 
conditions: ex stru 


vel Lo nita t 

xample 
@ Control chemical environment. Chloride 
ire kept low in the prin 


sources 
ind 


powel pl ints 


eC measu®res 
Since 


MakKc 


if nonp 


rom its environment and prevent attack, but 


ested before specification 
e Consider shot peening or cathodic protection i1 


lificult applications. Even though the part is in tension 


hot peening sets up a net compression stress on the 


xk posed deterrent to stress corrosion 


» get started 


Surface D IVE 
which requires tensile stresses t In cathodi 


yrotection ressed current from an external anod« 
nverts the 
the dissolu reaction 


unprt 


Surface to a ¢ atl ode " and 


tifles that normally occurs if 
the part 1 

e Avoid careless handling of work-hardenable metals. 
Many stress-corrosio ures 


localized residual 


occur in supp sedly an 


stresses set 


nealed metal a 
) from denting or crimping during 
This has often 
ss steel heat-exchanger tubing 
e Don't 


chemicals 


y S art cfr 
| tran port, 


or assembh yccurred in austenitic 


use cleaning agents heavily loaded with 


known to increase susceptibility to stress 


corrosion. Dipping pressure-spray cleaning tech 


invariably leave residual solution on complex 


ind even small quantities can help corr 


niques 
assemblies, 


sion take hold in rvice. For example, chlorinated 


stainless steels hydrolyze in 


iC id 


organic solvents used on 
to give hydrochlori 


in small quantities in 


Tro 


time ind its presence, even 
initiate corrosion 

EDITOR’S NOTE: Recent articles covering in detail some of 
the problems raised in_ this “Thermal Stress 
Fatigue,” June ‘57, p 175 shows how high operating tempera- 
can accentuate premature failure; “Peening Cuts 
Stresses in Plated Parts,” Dec 9 ‘57, p. 92—data 


how method prevents cracks, increases fatigue life of parts 


artcle are: 


tures 
shows 
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ACTUAL SIZE 


GARBAGE GRINDERS 


WASHERS 








VENDING MACHINES 


LOW-COST, HIGH QUALITY ACRO APPLIANCE SWITCH 


diaphragm tc 


switch 


@ Factory calibration to close tolerances 
e Wide range of operating pressures 
e Underwriters labeled 20 amps > HP 
115-230 v A.C. @ Unaffected by over 
loads to 60 psi © Corrosion-resistant 
e Available as multi-level or single 
level control 


(Oe ee 8 EE mmm 
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Precision snap-action switch 
(rolling spring type) 

Y2 horsepower rating 125 v A.C. 
Compact design 

Spade terminals 

Silver contacts 


Beryllium copper spring members 


You can’t buy a higher quality or 
more dependable door or control 
switch for appliances than this 
new ACRO Appliance Switch. Yet 
ACRO’s modern mass produc tion 


(@ 
| ie 


Mi. Controls 


1958 


CIRCLE 


techniq ies make 
you ata? 
rolling spring prin 
‘‘bounce-free sn 
longer life 
WRITE FOR DATA SHEET 


,) * 
; i x? 64 
“ e210 QOS 
Ria a 
f z : sy 


3 ’ * 
- } 
* 8 pa NT : LG 4 
- ¢ 


35 ae —_ . 


c i 


i, 


Robertshaw Fulton 


CONTROLS COMPANY 


ACRO DIVISION « Dept 


r 


202, LolumbDu 
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13 ways to COUPLE SHAFTS 


Included here are 8 methods allowing axial play, and 5 

universal couplings giving angular play. In a coming issue 

Mr. Strasser will continue this up-to-date roundup with more 
coupling designs: based on pinned linkages and spherical shaft-ends. 


AXIAL-PLAY COUPLINGS 


ment of one shaft relative to another is often 





n though the shafts are perfectly aligned. Such 
] vhen mounting tolerances are 


ion in distan between shaft ends 








rature variation, it is neces 
I'wo 8-ft aluminum shafts 





F temperature variation, a 





Set screw prevents 
sleeve from sliding away from joint—space between shaft 





ends restricts sleeve movement 

















Sleeve is sliding fit 
over shafts. Shafts can be pinned, with one sleeve-end 
lotted; or sleeve pinned, with one shaft-end slotted. 











Self-coupling shafts . 


are possible when there is large difference in diameters 
Slotted tongue = The larger shaft-end is drilled and notched to accommodate 
diameter of smaller shaft; the smaller shaft has half of its 


<p Pinned fork dia milled away 

















/_ 


Slotted fork Pinned tongue 





Slotted tongue 
and pinned fork (2) or pinned tongue and slotted fork 
3) provide low-cost coupling 

















, Milled flots : agg 


Pin-coupled flanges . 
are preferable for high torques. Pins are inserted with a 














Bee 











sliding fit in holes; flanges can be welded, press-fit, pinned 


keyed or splined to shaft 


Sleeve fixed to one shaft . 


while other shaft is free to slide in sleeve. Milled flats on 


shaft diameter provide for torque transmission. 


60 PRODUCT ENGINEERING + August 4, 1958 








Product Engineering 





Mr. Strasser 
FEDERICO STRASSER oming to Cl 
Mankewitz and Strasser, Ltd and plastic prod 


“ i 
Santiago, Chile I.NGINEERING [ID 


problem His 
stepped-up publ 
than double th 


Roundups and R 





About the Author 


d his higher education in H 























Jaw-type couplings 


are necessary for heavy-duty operation 
Interna! bushing ring keeps the two cou 


pling halves in alignment 


Section A-A 


UNIVERSAL COUPLINGS 





Flexible diaphragm 

accommodates slight angular misalignment and also 
provides for axial movement of one shaft relative to 
another. It does not, however, take care of axial mis- 


alignment as do the preceding four examples 
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forked end 


Y 


0) Inexpensive coupling 


s obtained by fastening a co npressior 
\ on either a threaded flange (9) or by 
ducing a forked shaft into the spring (1 


so that the bent spring-end engages the fork 








Rubber sleeve 

mounted on locating rings (11) not only provides cous 
also is effective vibration isolater. Rubber “tire 
design (12 


in more e 


is replaceable because it is held by threaded 


tweoozcoaz 20-80 





When You Need Reliable Control 


ro} Mm laki-lasslhii—yahmeed okie - baled al tee 


“so 2 
0° 
0 


» ay Sv sect 
Pe amPe 230¥ SO CY - 
THE ADAMS & WESTLAKE CO GED 

















Set up your requirements for the perfect relay to 

“police” a particular job—and beyond doubt you'll 

find yourself with this list of Adlake features 

e Perfect snap-action—no burning, pitting or sticking 
you need @ No intrusion of dust, dirt or moisture—hermeti- 


cally sealed at the factory 


e Time delay characteristics fixed and non-adjust- 
able 


e Quiet. Chatteriess. Require no maintenance what- 
— — 
ever 
Our engineers will gladly help you with your control 
problems. No obligation. Just write the original and 
largest maker of plunger-type relays—The Adams & 


Westlake Company, 1169 N. Michigan, Elkhart, 
relayS indiana - New York + Chicago 


the Adams & Westlake company 


New york ELKHART, INDIANA cnHicaco 


Established 1857 
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Product Engineering 


How to figure deflections of .. . 


Elastically Supported 


Cantilever Beams 


Formulas and diagrams for 8 BEAM MOUNTINGS. 


T. F. CALLAHAN, Research Div 


United Shoe Machinery Corp Beverly Switch body 











Calculating the general case. 





Switch, and lift platform. . . 
are two practical examples of elastica 
beams Alsc 


theoretical diagrams 





Continued on page 65 
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TRANSMISSION BELTS 





U. S. RUBBER’S RESEARCH CENTER, Wayne Township, New Jersey 


You have to wonder... to create wonders 


And that’s why wondering flourishes among the scientists 
at our new Research Center 
. wondering if something could be done a better way, 

a different way. 

It is this restless, probing, “never-quite-contented” atti- 
tude which has been with “U.S.” since 1846, and is the 
sparkplug that has created, for example, the PowerGrip 
“Timing ® Belt~a marvel that can actually run at speeds 
so slow as to be imperceptible to the eye, or as fast as 
16.000 f p.m. 

Then there’s the unique Unitension V-Belt with exclusive 
pulling cords built in under tension by errorproof electron- 
ics. U.S. Unitension® V-Belts always match. 


Mechanical Goods Division 





Rockefeller Center, New York 20, N.Y. 
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Consider the PowerGrip Flexible Coupling—the most 
versatile ever produced —it compensates for angular, axial 
and lateral misalignment, makes alignment by eye easy, 
can be put on or taken off in seconds. These are among 
the stars in the “U.S.” Transmission Belt line, which in- 
cludes V-Belts that are born matched and stay matched. 
And the “U.S.” Flat Belts have shown in every type of 
application that no other material performs as well as rubber 
on these jobs. 

o . 7 
When you think of rubber, think of your “U. S.” Distributor. 
He’s your best on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 





In Canada: Dominion Rubber Company, Ltd. 
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Elastically Supported Product Engineering 


© CANTILEVER BEAMS (continued) 


f supports, the 
} 





rmula can | hed beca me of the expres 
d Pp 
I x ind i ' 
me. P — 
3EI * | 
idit = 
} — K2 
ipply —~ 
<_ 
<3 
_— l a 
4. ! 
Seven beam mountings—with 2 
k-factor values that simplify the _ heceatheaianaaee 
general case formula. 
P Yt 
Pp | 7 
| Y Jct 
+ | JO_} 
O | = 
-_ 
-— t - 
Be ling 
anne 5. 
1=( 
nts | 


mrry 
PP 
\|° 
| | 
i} 
lf 





O 3. end , tica port, yielding 7. . 


() D 0 
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WITH FAFNIR MINIATURE BALL BEARINGS 
YOU GET ALL FIVE IMPORTANT FEATURES 


VACUUM MELT 440C. Balls and rings of 
Fafnir miniature bearings are made from 
vacuum melt 440C stainless steel. 


ADVANTAGES. Since vacuum melt steel is 
extremely clean, balls and races are 

free from pits and inclusions providing 
better finishes which result in super 
sensitive bearings with low torque values. 


r 
BALANCED DESIGN. Each size 
o) bearing has its ‘‘tailormade"’ retainer of 
=" predetermined weight and dimensions 


ADVANTAGES. Pitch circle of the balls 
is centered between bore and O.D. and 
bearing is symmetrical in design. 


HARDENED RETAINERS. All retainers are 
made of hardened 410 stainless steel 


ADVANTAGE. Precise hardening, insured 
against brittleness and easy breakage 

by quality control, provides springiness... 
eliminating bending or distortion. 


SWAGED RETAINERS. In manufacture 
retainers are swaged so that ball pockets 
of retainers are ironed outwardly. 


ADVANTAGE. Ball runs against a hardened, 
smooth surface not a rough edge 


HEAT STABILIZATION. Al! rings and balls 
are heat stabilized to 600 degrees 


ADVANTAGE. Standard Fafnir bearings may 
be used for high temperature applications 
as well as regular applications 





All Fafnir miniature bearing tolerances are to ABEC-7 standards except for the inner ring bores where 
tolerances are +.0000 —.0002 to provide greater flexibility in selective assembly. Bearing balls are 
lapped to 2.5 millionths for sphericity and 5 millionths for size variation. Fafnir Miniature Ball Bearings 
are available in the following types: open; flanged; two shields and flanged two shields. Complete details 
and dimensions in bulletin No. 469. Write for copy. The Fafnir Bearing Company, New Britain, Conn. 

a FAFNIR 


BALL BEARINGS 


Most Complete Line in America 
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Gear tooth drive Oil- actuated, Oil-actuoted 
from flywheel single -plate, multiple -plate 
direct -drive /mpelier moster clutch 
clutch 


















Turbine Guide whee/ 





Geor drive 
to oil pump 





ahi. ; 
Clufch plates 





Power toke -off 


Torque Converter Built 





ea 
=] 
oC 
4 
f ° ° ; “d 
Co 
or Choice of Circuits 
°o 
w 
oD 
o 
' cy 
This single-stage torq nverter, f heavy-dut @ 
P , - a 
earthmoving and industrial equipment, is availal = 
with either r tw t vhich I cit lutterent 
output characteristi By purchasing a second—and N, 
different—pump bot - turbin — rter can Speed ratio 7 - 
liffer pum] in bit ( ( 
be changed fro1 n t to tl th 
One of the circuit nloa ngine with which 
comvester ia commer! wimat 875-} High racing circuit 
speed ratio, thus tending t rve as its own output 
shaft governor, and px tting impell ind turbine 
to remain clutched t 1 when if till e 
a 
in circuit Lhe other l ut pl ides , peed 4 
ratio; the higher absor torque at stall produces a D 
: - . - a 
moderate] ncreased tput-stall torque [he con 4 
. o 
verter's clutches ar ud not to require adjustment 5 
" " Oo 
and are released by basic circuit pressure, eliminating . 
release springs 2 
The tw ircuits a ilable in four different £ 
ss ; , 
Sizes rougni 1] t iS in. dla with a select lh tT 
five different impell in each size. Depending on Ny 
: = Sie Speed rahe F- 
quantity ordered, size and required accessories, pric ! 
is under $150. D ) days. Twin Disc Clutch 





Co., 1361 Racine St., Racine, Wis. Unloading circuit 


Circle 1, inside back cover 


PRODUCT ENGINEERING + August 4, 1958 67 





SIGNIFICANT COMPONENTS ° 


\ t } | ! hia 
Electrosonic Engineering Co., Inc., 2120 


Pontius Ave., Los Angeles 


a 


Circle 2 nside back cover 


i 


Pendar, Inc., 
Los Angeles 34. 
Circle 3 


2664 La Cienega 
Blvd 


inside back cover 


Miniature air cylinders 


1) 


MATERIALS @ 


continued 


PROCESSES ._ 





Ina hined 
_ 
Wal 
vlinc 
l lat l 
Burklyn Co., 3429 
Angeles. 
An Circle 6 
Kinzie St., 


Glendale Blvd., Los 


I ! inside back cove 
Mite Devices, Inc., 4401 W. 
Chicago 


Circle 4 


inside back cover 


we 


Small-bore cylinders . 


a 


Modular electronic counters. 
x dig 


aw yaks 


| 4 ye 


Wir 


Control-Line 
Ridge Rd. 


Equipment 19560 


pUr } brie Center 
12th St., Eric 


xii en ¥ . Cleveland 16 
Resistor Corp., 644 W. 
Penna. 
Circle 5 


inside back cover 


ea caraget power check . 


ontr uir-cylinder 


isists 
idjustabl 
Unit 1 
head to 


ber to be controlled 


fixed ba 


pl ton in h King lind I 
} 


through an adjustable meterins 


into reservoir and back to CONTINUED ON PAGE 70 
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a 
Only .250” THICK 
ry | oe 


Keali-Slim ... by Kaydon 


world’s thinnest radial ball bearing 


1 ERE’S a typical example of Kaydon’s Reali-Slim unique 

radial ball bearing that’s finding wide application in 
practically every industry. Reali-Slim are the world’s finest 
thin-section bearings and proportionately are thinner than 
a wedding ring. The bearing illustrated here is 12.000” I.D., 
12.500” O.D., .250” thick — weighs less than 8 ounces. De- 
signed for minimum weight and space limitations, it has a 
static load capacity of 5,520 lbs. and 894 lbs. at 100 rpm. 

If you’re looking for Reali-Slim, lightweight, radial ball 
or roller bearings, look at Kaydon’s Reali-Slim line. Besides 
hundreds of standard Reali-Slim designs, there’s a wide 


ae KAYUUN 


MUSE EGON+MICHIGAN 
{ ft and roller } 


pes o earu 
Taper Roller ¢ Roller Thrust ¢ Roller 





jy 
fwng all er 
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”" 


s ! 


Radia 


variety of special races, seals 
What's m 
high-precision bearing 
In addition 


ared to give you valu 


ind separator 


bearing problems Kaydon ble 
these Reali-Slim 


spec ializes in the 


re is a 
he« ius 
Ka 


le help 


unusual 


engineers are pre} il 


nical bearing application problem 
For complete data on Rea Sfu 


bearings for standard or 
special applications, ask for engi l 


neering Catal No. 54} 


Reali-Slim Ball Bearings — in Conrad, angula 


tact, 4-point contact and other types are ava 
96 
42 


ons from 
to 40. 


seven standard cross sect to | 


bore diameters from 4 
Reali-Slim Roller Bearings — 


in radial 


types are available in cross sections from ” 


bore diameters from 5° to 40 


5 ) 


ENGINEERING ORP. 


} 


e B 


Ba 
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SIGNIFICANT COMPONENTS @ 


MATERIALS @ 


PROCESSES 


continued 





ball-check 
interchangeable in 


ponents. Adjusting screw and 


assemblies are also 
cavities. Adjusting-screw assem 
ball-check 
to provide better access for 


Both _ ball-check 


adjusting screw assemblies are permanently 


respective 


bly can be moved into cavity 
cushion ad 
justment and cushion 
sealed against external leakage with Teflon 


cals impervious to most known gases 
fluids chemicals, and with 
tand temperatures from 100 to 450 | 
Miller Fluid Power Div., 2040 N. Haw 


thorne Ave., Melrose Park, Ill. 


Circle 8, inside back cover 


liquids and 


Miniature hysteresis motor . . . 
from 1/200 to 1/20 hp has 
heat rise of 68 to 100.4 F, depending on 
rat from 2.8 

Rpm can be selected 
Motor reaches 
full speed in 1 revolution and maintains 
Adaptable 
Totally enclosed 


in ratings 
ing. Running torque ranges 
in.-oz to 28 in.-oz 


by varying input frequency 


ynchronous speed at rated load 
to pull high-inertia loads 
regardless of 
dia x 3 5/16 
Dale Products, 


Same, 


Configuration is the 
horsepower. Motor is 4% in 
in. thick 
Inc., Box 136, Columbus, Nebr. 


Weighs 44 lb 


Circle 9, inside back cover 


Flat snap-action switch . . . 
has a flat actuator suited for pushbutton, 


am or interlock applications on business 


machines, remote controls. Built-in pos 


tive stop limits overtravel and prevents 


damage to mecha 
Over 


contact pressures 


snap-action switch 
center bowed blade 
and fast 


transfer. Variations of operating point and 


nism provides 


high ontact 


force are possible by changing the point 


of operation on wide actuator. Rated | 


70 


amp at 125v ac; 5 amp at 250v ac and 
c 


+ hp at 125 to 2 
24x4 in 


Ov ac. Pane] measures 
and switch mechanism extends 


Normally 


10,000 


# in. above panel base open 


switches are 17.2¢ unit 


Products 
Highland 


each in 
Cherry Electrical 
Corp., 1650 Deerfield Rd., 
Park, Il. 


quantities 


Circle 10, inside back cover 


Miniature magnetic clutches... 


are available in double-ended models with 


Ww | 
flange-mounting surfaces. Fast 


SeIVO- OF 
response and torque values to 100 in.-oz 
with zero disen 


torque in completely 


gaged position are provided Engagement 
can be accomplished without axial move 
Adaptable 


conditions 


ment of input or output shaft 
to high shock 
In 4 to 3-in.-dia sizes. MagneTec Corp., 
11785 Olympic Blvd., Los Angeles 64. 


vibration and 


Circle 11, inside back cover 


Cam-operated indexing unit... 


for positioning between automatic pI 
duction stations operates with index shaft 
Dial 


furnished 


vertical or horizontal plates and 


tooling and at 
tached. Each rev 
rotates dial 
station As 
indexings can be obtained during one tur 
Versatility has 
by offering cams in a choice of ratios be 


dwell Work time 
either 4, 4 or } of each 


plates can be 


ution of cam shaft 
shaft 


many as 8, 12, 16 or 


index one 


plate Or 


ret cycle been increased 


tween work and time 


can be index 
cycle. Unit can be supplied with or with 
out an integral 20:1 or 40:1 speed reducer 
on input shaft. Cam-shaft extensions pro 
vide means for operating production drives 
or auxiliary drives. Accuracy of all motion 


is maintained by cams and tapered bear 
ing. Standard Tool & Mfg. Co., 237 
Laurel Ave., Kearny, N. J. 


Circle 12, inside back cover 


Self-lubricating bearings . . . 


have dual-labyrinth seals that hol 
' 


cant and employ slinger action t 
Designed t 


widths, cartridge 


ibricant standard 


v bearing 
extra-large res¢ 
ind outer shield 


rizontal and_ vertical 


eld, rotating with inner 


bearing, 
lings or returns lubricant to \ 
faces. Bearings feature hig 


? 1i¢ 


tit. 4 aah 
thrust 
radial load capacities are 


provides centrifuga 


operation; 
loads in either dire 
trom 


rmp, trom 


at 50 rpm to 394 psi at 72( 
18420 psi at 50 rpm to 3514 at 7200 rpm 
Bore and OD 
are same as standard single row bearings 


Hoover Ball and Bearing Co., Ann Arbor, 
Mich. 


for range of bearing sizes 


Circle 13, inside back cover 


Flange-mounted drive . . . 
bolts 
with bearing capacities for overhung and 
thrust installation into dri 
machine bloc] 


directly to driven machine. Designed 


loads for 
as a geared pillow 

Built to AGMA r¢ 

For horizontal or verti 


sired 


with high-speed shaft up or 
nished from stock in single redu 
for 4 to 10 hp applications; in two 


. » CONTINUED ON PAGE 72 
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Prongs snap into y 
punched or drilled hole 


CUSTOM-DESIGNED AND MASS PRODUCED 
TO YOUR PARTICULAR REQUIREMENTS 


Dot plug buttons were originally used in auto- 
mobiles to fill spaces on standard models which, 
on de luxe models would be occupied by such 
extras as Cigarette lighters, radio controls and so 
on. They are now also widely used as lenses 
for indicator lights and as identification buttons 
on instrument and control panels of all kinds. 


Availableinclearor colored plastics... brassorsteel 


in all standard finishes...embossed and enamel 
filled or molded to show company insignia or other 
identification symbols... Dot plug buttons snap 
into place and stay where they're put even under 
conditions of extreme vibration. Yet they can be 


removed and replaced repeatedly without damage. 


CARR FASTENER COMPANY 


DIVISION OF UNITED-CARR FASTENER CORPORATION 31 Ames Street, Cambridge 42, Massachusetts 


MAKERS OF 
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continued 


New Parts and Materials 
| reduction ratios for 4 > hp. Constructed 
vith precision helical gears. Falk Corp., 
Dept. 255, 3001 W. Canal St., Mil 
Vinyl-to-metal laminate . 
8 tiny parts die cast and molded by GRC sa the ie 
for Esterbrook . . . precision “mated” to solve ‘ 


the intricate parts problem posed by 
new-type ballpoint pen 


waukee 1. 


Circle 14, inside back cover 


extreme h 


» 


molded 6 tiny parts in nylon and die cast 2 
form the foundation of the new 
evolved by Esterbrook engi- 
and accuracy of GRC’s 
cavity die casting and 
possible the precision 
eliminated 

assured trouble-free op- 
assembled pen and 
dimension to 


difficult 


GR 
in zine alloy to 
rotating mechanism 
The uniformity 
matic singie 
made 


neers. 
unique aut 
molding methods 
tiny parts the necessity 
assembly . 
eration of the 
provided a 
With a 


mating ol 


igain new 
lesigners 
ation. 
NO SIZE TOO SMALI 
Zine Alloy ‘2 ¢ ’, Plastic 
l 


#« . situ- 
faced itu x ind 


Co., Peru, Til. 


inside back cover 


American Nickeloid 
Circle 15 


Maximum size 
. .03 oz 


i. 
aZS 


GRIES REPRODUCER CORP. 


159 Beechwood Avenue, New Rochelle, N. Y. * NEw Rochelle 3-8600 
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Machine tool motors 


REVERSING ai 
ELECTRICAL i 
DIFFERENTIAL DRIVES 


Full Rating, Full Torque at Zero Speeds ¢ Fast 
Response ¢ Low Drive Inertia ¢ Zero Backlash 


machines at a maximum 


variation of 2:1 


Electrical Differential Drives 
are part of the family of SPECON 


variable speed drives and differ- 
ential transmissions designed 
and produced by Stratos. They 
utilize a motor-generator com- 
bination electrically coupled in 
a closed loop and mechanically 
coupled to a double differential 
gear box. 

The entire output range, from 
0 to max. r.p.m, is accomplished 
by operating the two DC 


Stratos Ine 


These drives are suited for in- 
stallations requiring fully revers- 
ing feature (EDD type) and for 
winding applications where a 
large build-up oceurs (EDW 
type). For complete information, 
(including capacity charts and 
output speed regulation), on 
Electrical Drives, Mechanical 
Differential Transmissions, and 
Gear Boxes, write to: 


lustrial Products Branch 


‘ 


Reuland Electric Co., Alhambra, Calif 
Circle 16 


inside back cove 


Electronic relay . . . 


SPECON 


Turbo-Expanders and Compressors + 


#42, Route 109, West Babylon, N.Y. 

Pneumatic Pressure Regulators 

* SPECON Variable Speed Drives and Transmissions 

' 


\ 


(Continued on page 76) 
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: LINC-COATED SURFACE DEFIES CORROSION- 
TAKES PAINT BEAUTIFULLY !" 


REPORTS LINCOLN METAL PRODUCTS CORPORATION, MAKERS OF BEAUTYWARE 


‘ 


OF such housewares as kitchen canister sets. bre 
wel dispensers, Lincoln Metal Products of Brooklyn 
Zin ated steel a natural for its purposes 


ms are simply non-existent,’ says a spokesman. “You 
finitely—even for years without worrying 
) 7 ating Is so tight, not even the severest bending 
will flake or peel off its surface during fabrication. N 


. } 
nroniem 
bk VIE 


n inde 
Hiue 


u ll discover—as have Lincoln Metal Products and many other users—that appear 


ar nly Deauty of chemically treated Weirzin’s paintability: the econon WEIRTON STEEL 
of that lasting paint job is one of its biggest drawing cards, toc ; COMPANY 


the market for a metal that sombines strength. economy and super-resistance WEIRTON, WEST VIRGINIA 
corrosion? You'll find it eminently worth your while to investigate Weirzir 


Free Booklet “VY C1rzi? * Gi €s Complete De tarls. Vi rile to Weirt ) St i fh 
Compa? z. Dept. D-19 VW e1rion, Vv est Virgi a <—y 
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e is not the 








"OVP 


The tough, good looking finish — 


PARKERIZING 


... low cost, too! 








If these are your finish requirements—excellent cor- 
rosion resistance, adaptability, economy, and good 
appearance for iron and steel—then Parkerizing is 
the finish for you. 





This treatment is used on practically all types of 
parts and products: screws, bolts, stampings, forg- 
ings, castings and machined parts. There are no 
restrictions on size or shape. Treatment takes only 
a few minutes, is completely dependable. Installa- 
tion and operation is simple, requires a minimum of 
floor space, equipment and manpower. 





Treatment with Parkerizing builds a protective 
coat of non-metallic phosphate over all surfaces of 
the metal, barring corrosive forces. This resistant 
coating may be waxed, stained, oiled or painted. 

For high rust resistance, uniform quality, and pro- 
tected fine appearance, use this pioneer surface 
treatment that has been proved and improved for 
more than 44 years—Parkerizing! Call in the 
Parker man in your area. 


SSSR LOE a 


RUST PROOF COMPANY 
2179 E. MILWAUKEE, DETROIT 11, MICHIGAN 
BONDERITE PARCO COMPOUND PARCO LUBRITE 


corrosion resistant rust resistant wear resistant for friction 
paint base surfaces 


LIS 


BONDERITE and BONDERLUBE TROPICAL 
aids in cold forming heavy duty maintenance 
of metals paints since 1883 


*Bonderite, Bonderlube, Parce Lubrite—Reg. U.S. Pat. Off 


“Je 


pa ae st 
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STEEL SHAPED TO CUT COSTS AND IMPROVE PRODUCTS 


Auto starter pole shoes 
by the thousands — 


made from steel 
already rolled to shape! 


An automobile parts manufacturer pro 
duces thousands of automobile starter 
motors daily Each one takes four pole 
shoes. To machine these parts from re 

tangular bars or to use built-up laminations 


was too slow and too costly 


They solved the problem by making the 
pole shoe from USS Special Section Rolled 
Steel Bars. The cross section of the bar i 
rolled so close to that of the pole shoe that 
no machining is required. They merely 
shear the shoe to length, punch the mount 
ing hole, clean and tumble, coin to obtain 


precise curvature, and tap the hole 


These operations are set up on a ma 
produc tion basis and pole shoes come 
tumbling out at a rate of 11,000 per day 
or more. There’s very little scrap and unit 


costs have been reduced to a minimum 


Why not find out what USS Special 
Sections can do for you? For more infor 
mation, write to United States Steel, 52 
William Penn Place, Pittsburgh 30, Pa 


ris 


4 A better product at lower cost when pole shoes are 
manufactured from USS Special Section Bars 


United States Stee! Corporatior 
Columbia-Geneva Stee 
Tennessee Coal & Ir 


United States Stee! Exp 


United States Steel 





continued 


New high pressure gauge passes New Parts and Materials 
25 G “torture test"’ with ease 


cee 


es 22 


f RMC-Lindsay gauges on the 3200 force pounds Calidyne 
01 to .20, cycling frequencies to 2,900 cps. Pressurizing and 
parallel actual! installation conditions. Complete test reports 


RMC-LINDSAY GAUGE “a 
already checked out in furnished in a NEMA N 


Farmer Electric Products 


Atlas missile and B-52 - Co is 2300 Washington St., Newton 


Lower Falls, Mass. 
‘ 


MODEL #6901 


ACTUAL SIZE ircle 


The Atlas ICBM and B-52 bomber are two of the newer space age vehicles to use 
the RMC-Lindsay high pressure gauge. In both laboratory test and actual use, this 
gauge has met all requirements with room to spare. 

The RMC-Lindsay Gauge is a multiple-coil, helical bourdon tube type, restricted 
for over-pressure. The pointer is attached directly to the end of the coil, eliminating 
the use of linkages and pivots. 

The helical bourdon element is, of course, not a new development. However, the 
RMC-Lindsay techniques in coiling, heat treatment, calibration and material 
specifications are new—and exclusive with RMC. 


PRESSURE RANGE: Pressures in ranges 0 to 1,000 p.s.i. up to 15,000 p.s.i. with 
retard scales available OVERLOAD PRESSURE: Nominal overload pressure 
factor of 2.0 times the maximum dial reading (higher factors available). BURST 
PRESSURE: Normally 3.0 times the maximum dial reading. TEMPERATURE: 
Not affected by temperatures up to 250°F. VIBRATION: Qualification test report 
available on pressure tests showing cycling, vibration, from 0 to 2000 cps. at 25 G’s, 
and resonant frequency vibration tests at 25 G’s. SHOCK: Data available on 
MIL-E-5272A shock test at 40 G’s (satisfactorily drop tested up to 900 G’s in 
special tests). PULSATION: Practically unaffected by line pulsations of 3% of the 
full dial reading. ENDURANCE: 10,000 cycles up to 250,000 cycles, depending on 
application. ACCURACY: Hysteresis friction and backlash are below readable 
limits. Absolute gauge accuracy to 1!54°% average, 1° when requested. 

Whatever your high pressure gauge problems may be, why not let RMC engi- 
neering skill provide the answers. Write to either of the addresses below. 


ROCHESTER MFG. CO. OF CALIFORNIA 
97 Beacon Place, Pasadena, California 


ROCHESTER MANUFACTURING CO., INC, 
214-C Rockwood Street, Rochester 10, N. Y. 


—HNDsAS PRESSURE GAUGES — ——— tch has &-in, NP1 


(Continued on page 80) 
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WEAN has standardized on WICHITA BRAKES 


for this uncoiler 


‘The illustration shows one of our 52” overhung mandrel uncoilers which 
is equipped with a Wichita Air Brake,"’ says engineer Krepp of the Wean 
Equipment Corporation. ‘‘We have standardized on Wichita Brakes for 
this class of uncoiler because of better design, trouble-free operation and 
performance. We have found that Wichita Brakes give us considerable 
leeway on size.’’ For peak performance in clutches and brakes on any 
equipment it wil! pay you to standardize on Wichita . . . contact your near- 
est Wichita engineer today! 


‘Better Design... Trouble- Free Qperation... 
and Performance, 


j. D. Krepp, Ween Senior Staff Engineer 
says J. ¥- ; 











Wichita Low 
Cath Ua 
Disc Clutch 








Now 


STATIC PUWEH 


Adjustable Speed Packaged Drives 


e 


ee mown parts... 
Cutler-Hammer ULTRAFLEX DRIVES provide 
outstanding savings in installation—operation—maintenance 








No moving parts! Light, compact static power 
conversion units have replaced the conventional m-g set 
Ultraflex Packaged Drives save up to 50% in valuable 
floor area... up to 75% in weight, permitting rapid, low 


Ultraflex Packaged Drives come complete with oper- 
ator’s station, static power conversion unit, and heavy — 


duty D-c drive motor. Standard Ultraflex Drives provide 


cost installation or rearrangement of production ma- 
chinery without special handling equipment or floor load- 
ing preparations. 


No moving parts! Ultraflex Packaged Drives pro- 
vide a new high standard of operational efficiency and 
ultra-responsive speed control. Works perfectly without 
forced ventilation . . . less power wasted as unwanted 
heat. No power robbing friction or windage losses. 

No moving parts! Simple static power conversion 
units require only a fraction of the time and effort needed 
to maintain conventional rotating type drives. With 
Ultraflex, there are no bearings, commutators, or brushes 
to service. No shafts to align. No couplings to maintain. 
No inertia loads to balance. No fans or filter to clean 
or change. 


r-Hammer Inc., Milwaukee, Wis 
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Airborne Instruments Laboratory. 


an 8:1 speed range with wider ranges available upon re- 
quest. Optional features include dynamic braking, jog- 
ging, reversing, tach-generator speed regulation, etc. 
Cutler-Hammer also provides a complete engineering 
service which will custom-design a static powered adjust- 
able speed drive to meet your specific requirements. Get 
all the facts today, write on your company letterhead for 
new bulletins EN-64 and EN-65. CUTLER-HAMMER 


Cutler-Hammer International, C. A 
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ULTRAFLEX M 100 HP 


ULTRAFLEX DRIVES Pack More Power: 
per Square Foot...More Power per Pound 


CONVENTIONAL m-g 
DRIVES 
SQ. FT. LBS. 


3.89 543 
3.89 550 Wall Mounted 
5.44 Wall Mounted 
7.0 Wall Mounted 
9.5 Wall Mounted 
9.5 Wall Mounted 
9.5 6.46 

13.8 6.46 


ULTRAFLEX—E 


SQ. FT. 
Wall Mounted 


ULTRAFLEX £ 1 HP to 40 HP 


Electronic Type Adjustable Speed Drives 


Ultraflex E is the simplest, most flexible, most dependable 
electronic adjustable speed drive on the market today. 
Heavy duty power tubes have replaced all “radio type” 
components assuring maximum efficiency and mainte- 
nance-free operation. Standard features of design include 
a closed loop voltage feed back system for accurate volt- 
age regulation, current limit control, and static rectifier 
field excitation. Compact design permits wall mounting 
of the control units up to 25 HP. 
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LBS. 
215 
215 


15 


CONVENTIONAL m 
DRIVES 
SQ. FT. LBS 
3.89 543 
3.89 550 
5.44 647 
7.0 983 
9.5 1830 
9.5 1990 
9.5 
13.8 
17.8 
23.3 
23.3 
25.2 


“8 ULTRAFLEX—M 


2350 
2980 


4800 


ULTRAFLEX M™ 1 HP to 200 HP 


Magnetic Amplitier Type Adjustable Speed Drives 


Ultraflex M Packaged Drives set new standards for 
efficient, ultra-responsive operation. Ful 
efficient than conventional rotating type drive 
magnetic amplifier power conversion unit avoid 
losses due to friction, windage and the necessit 
ferring power across multiple air gaps as in rotating 
chinery. Standard Ultraflex M drives are equipped 
a closed loop voltage feed back system wit 

sation for accurate voltage regulation, cur! 

trol, and static field excitation. 
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put Ee24/,.242 in your designs 


YSO DOUBLE BLOWER 


Y 


BLOWERS 


YSS SINGLE BLOWER 


f 


je 


JA 


MINIMIZE 


AIR NOISE 


ASSURE 


LONG BEARING LIFE 


Large (3% in.) ba d air 
tors, powered by a _ slow-speed 
1 pole shaded pole induction motor, 
assure quiet operation and long 
bearing life. Blowers are enclosed 
in durable metal housing. 


SS 
Single Blower fm ¢ 


delivers 50 cfm at 
1650 rpm; YSD Double Blower de- 
livers 100 cfm. Standard units 
erate on 115V, AC, 60 ey 
voltages and frequencies 
able 
Application nclude 

ec dark rooms; laborat 
of ele 
ens; refrigeration and 
tioning unit 
and similar use 


apl 
tronic tubes; 

all ( 
vending mach 


Send coupon for technical dats 
on the complete line of Heinze Sub 
Fractional Horsepower Motors and 
Blowers. 


ELECTRIC COMPANY 
685 Lawrence St., Lowell, Mass 


Sub-Fractional Horsepower Motors and 


Heinze Electric Company, Dep't 


685 Lawrence St., Lowell, Mass 


hnical literat 
Heinze Mot 
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New Parts and Materials continued 


ng and will perat in an position 
Wi If h ] Alloy Bellows, 18125 Rose 


land Rd., Cleveland 


Circle 18, inside back cover 


l iting 
Marvel Engineering 
Hamlin Ave., Chicago 
Circle 19 


Co., 7227 N 


inside back cover 


Shutoff valve... 


i 1 


(Continued on 








LICK 

= ) RECESSION 
COST 
PROBLEMS 


WITH 


SETKO 


“SLABBED HEAD 
with NU-CUP Point” 
Set Screws! 


Setko Slabbed Head 
Set Screws are real 
money They 
cost less than com- 
parable hexagon or 
fluced socket set 
screws, yet they take 
greater tightening 
pressures...Up to 
torque 
without damaging 





savers 


CONVENTIONAL 
50 more 


Holding power can 











be even further in- 
creased when furnished with Setko’s own 
NU-CUP, the paténted holding cup point 
that has a 42% sharper cutting angle. Cuts 
are deeper and in a full circle. 


CUT COSTS 
EVEN MORE 
with SETKO 
HOPPER FEEDING! 


Now is the time to cash in on 
Setko's advanced method of 
hopper feeding...You get faster 
insertion rates over manual feed 
ing — almost double Better 
insertions, uniform driving pres- 
sure, better quality control. Les 
expensive. less labor 


... And, floor loss i 








SEND FOR FREE 
SELECTOR CHART 
of Self-Locking Set Screws 


Shows how and where to use 
over 1,001 combinations of par- 
ticular applications 

Write today for full information 
and prices. Ask for catalog 21. 


U.S. Pat 


crevy 
& h4fg.Co. 


153 Main Street, Bartlett, Illinois 
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oes , ~ 
Laboratory test checks the combined effect of refrigerant 
temperatures on Accopac AN-890 
ot 130 psi flange on 


gas ana higt 
Flange on left contains refriger 
control Afte 


torquing at room 


nignt ontains no 


temperature, flanges were 


heated 1 


torque measured at 24-hour intervals for one week. Test sh« 


frigerant gas had no effect on torque retention of AN-89 


Seal compressors at lower cost 
with new-type asbestos gasket material 


More effective sealing ot compressors- inc luding those 


using refrigerant gases—is made possible by a new 


beater-saturated asbestos gasket material Armstrong 


AN-S90 


of Armstrong research 


Accopa¢ This new product .. . a development 
. costs considerably less than 
many conventional asbestos materials 

AN-890 maintains bolt torque at the ambient tem 
perature of 300° F. common to compressor applications. 
And its nitrile-type rubber binder resists attack by con 
Refrigerant gases which attack many gas 


4 


AN SYO, and 


tained fluids 
ket 


this acts to improve its sealing effectiveness 


materials cause a slight swelling on 


The unusual sealing characteristics of AN-890 are the 


result of a patented Armstrong process which combines 
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geneous sheet that is tough and { 
cleanly to the complex shapes 
pressor designs 
AN-S9O is 
or die-cut pieces. For more information 

other Accopac beater-saturated gasket 

tor Bulletin IND-915. Address Armstrong 
7008 Irvin Street, Lancast 


AX ( opac 


i\ tilable ti Ils 


dustrial Division 


‘Armstrong accopac 


** used wheret er pe rformance counts 


81 


CIRCLE 137 READER SERVICE CARD 





A few typical applications of Taylor Vulcanized Fibre 


Welders’ Helmets Golf Club Face Inserts Carrying Cases 





Abrasive Discs 














Switch Parts Sliding Door Guides Shuttles and Bobbin Heads 


Vulcanized Fibre 
Is Versatile 


The applications of Taylor Vulcanized Fibre are many in 
number. This is because of its many unusual characteristics 
It is a hard, dense material with excellent physical, mechanical 
and electrical properties. It is tough and resilient; has high 
resistance to impact, abrasion, wear, organic solvents, oils 
and gasoline; it can be machined, stamped, punched and 
formed; it is attractive in appearance, light in weight 


Taylor Vulcanized Fibre is available in a number of different 
grades, in sheets, rolls and turned rods. Undoubtedly you have 
an application where the unique properties of vulcanized fibre 
can be put to work in your product. A Taylor application 
engineer will be glad to discuss requirements with you and 
recommend the best grade to fit them. Get the benefit of his 
advice by contacting TAYLOR FIBRE Co., Norristown 39, Pa 


Jor 


LAMINATED PLASTICS VULCANIZED FIBRE 
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New Parts and Materials continued 


ing valve. O-ring seal eliminates stem 


leakage. Ball rotation causes a self-clean 


ing action. Valve is cast | 


yronze with a 
machined brass stem. Available 
r in-line models for pres 
ermiut f 


} 
1 


lead threads | 
vit 

l Va Sad iVdl 

for immediate delivery. Rene Mfg 
Co., 804 Northwestern Bank Blidg., Min 


neapolis 2. 


Circle 20, inside back cover 


Bypass flow regulator .. . 


> gpm max idec ‘ 
v is 10 gpm max. Waterman En 
gineering, 725 Custer Ave., Evanston, Ill. 


Circle 21, inside back cover 


+t 


Split pillow blocks... 


ed in 


I base of h ¢ 
I r assembly. Chas. A. Colgate 
528 Washington Rd., Pittsburgh 25. 


Circle 22, inside back 


Improved b 


lan I nhl 


read boards... 


+ + ‘ 
al ¢ ait 


Sx 16 in. and 16x lf 
jig-bored with 

in. centers 
bread board mockup is 
I ise Of component at 
hat can be shifted to any } 


' 


ing on board. Be 


blank for 
nd bre id boards aré 
+ ST aluminum. Dynamic Gear Co., Inc., 


20 Merrick Rd., Amityville, N.Y 


Circle 23, inside back cover 
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DATA FOR 


CIyys Tir se eas 








Blast Nozzles. Spray Nozzles. . — Minute, yet strong tubing of AlSiMag 


d, homogeneous, long-lived. Suited ‘hie — a se Alumina. Parts in inset magnified three 
D the most exacting uses. : Ox times (smaller one .013” OD); others 


approximate actual size. 


AlSiMag Alumina asatetee 
open new fields for designers . . . 
permit designing to higher temperatures, 
higher frequencies, greater strengths. 


Designers are generally familiar with the plus values of 
AlSiMag technical ceramics for standard industry appli- 
cations. However, recent developments—particularly 
in new, high- igh- i 
= ‘ igh-strength, high temperature AlSiMag 
, Rentntet Aluminas—have greatly enlarged their range of use- 
lignment Tool Blades. Non-metallic, ful AlSiMag Tool Tips for cutting and 
or sensitive machine and instrument uiness. machining strongest alloy steels 
ettings—other demanding applications. Do you need a material with such versatile character- 
istics as shown on this page? AlSimag technical ceram- 
ics have helped many designers solve problems . . . 
may help solve yours. Send blueprint with complete 


operating details for our recommendations. 
VISIT OUR BOOTHS NOS. 606-607 AT WESCON 


AMERICAN LAVA 


CORPORATION , A whediery of 


CHATTANOOGA 5, TENN. a ae and 
S7TH YEAR OF CERAMIC LEADERSHIP — Manutacturing Company 





For service, contact American Leve representatives in Offices of Minnesota 


Mining & ‘Monufecturing 
directory): Atlanta, 
Crea, Bedrord Pork, iM. 


Los Ange 
‘ N. J. po. “e St. ‘8m, Mo. @ St. Paul, Minn. 
lectron Tube Spacers as thin as .009” ’ ing of Canada, Lid., P. 0. Box a gy wining & Rollers for flattening inductance wire— 


ave remarkable strength. Similar parts Manufacturing Co., International Division, @ new application for AlSiMag 


tight solve other application problems 
there superior insulation is needed. 


export: Minnesota 
99 Pork Ave., New York he. ¥ , * 








Heat Resistant Acid Resistant! 
nooth, easily coated AlSiMag Cores Support Rings for Heat Treating Fix- Rotary Seals and Plungers. Extraordi- 
ot Ink, Metal Film and Carbon De- tures. Welding Jigs. Holddown Jigs nary wearing qualities. Surface finishes 
osited Resistors. for heat applications. to most exacting specifications 





CATALOGS 
and BULLETINS 


To obtain copies of literature descrbed below, circle corresponding 


number on postcard inside back cover. 


HIGH-PRESSURI ASSEMBLIES- tron quipment in temperatures from 
lechnical bulletin 200, 32 pp. Dey l o 3 suide for selection and 
to couplings suited to all types of hyd: d n pplications are also inclu led 


lic applications lables oppos ime ith perfor e curves, photos and di 
sional cross-section drawings simplify re mension lrawings ol ? Eric 
cifcation of assemblies. Distributors 
listed. Eastman Mfg. Ci Manitow Circle 30, inside back cover 
Wis 

Circle 24, inside back cover DIAZOTYPI REPRODUCTION 

PROCESS — Booklet, 12 py : 

Ot elves tenet of Schon 


MINIATURE SWITCHES AND C€ 
PONENTS Catalog G-300, 24 it x 

Covers line of miniatu pusl ton vork. Charl Bruning ¢ 

switches, rotary switche binding post ntral Rd... Mount Pr 

test clips and miscellane Oo nent Circle 31, inside back cover 
Each part is illustrated shi 

in exploded views Specif ons I SHAFT-MOUNTED SPEED REDUC 
ing electrical ratings, life | ests, m ERS—Booklet B-7235, 10 py DD 


] ] } 
terials, appil mons and 


; 


MODEL B 

1/80 H.P. to 1/35 H.P Prices are indicated 

4-pole, 4-coil shaded pole , 561 Hillerove Ave La Grang 

AC induction type . = . Ss 
Circle 25, inside back cover 


. Circle 32, inside back cove 
MINIATURE ELECTRICAI CON- 


NECTORS-—tTest report, 29 pp. Details LIQUID-LEVEL CONTROLS—B 


’ ’ “eer laboratory tests Describes a mplet PF 57 Con specificat 


i 
il envil 


] ire ( ippil ition ; é 
mental and physi haracteristics 

on Deutsch Co., 7000 Avalon Blvd. Li oni rp. 

Angeles 3 I mbridge, Ma 


Fractional H. P. Motors Circle 26, inside back cover Circle 33, inside back cover 


General Industries’ standard line MAGNETIC AND MOTORIZED = ROTARY SWITCHES-—Catalog 
of motors is adaptable, with slight VALVES—Catalog V-5 24 pp I) ; ; ee Re ee 
variations, to literatly thousands of trates and lists specif 

use with air, water, 


\ n rota n 


applications. This means that your 
motor requirements can most likely 
be met without additional time- refrigerants Also includes solenoid coi 
consuming engineering rating tables, two flow charts. With di 
lf you are currently using frac- mensional drawing Mercoid Cor, 
tional horsepower motors, or are 4201 Belmont Ave., Chicago 4] 

planning a product that calls for 
their use, phone or write General 
Industries. We'll gladly make rec- 
ommendations—without obligation. 


Circle 27, inside back cover 


MINIATURE GEARS Supplement 
catalog E88, 8 pp Shows stock pri 
on ys-in. face width, Class I and II min lec, 


Circle 34, inside back cove 


iature gears. Dynamic Gear Co., In 


Merrick Rd., Amityville, N. Y 


Circle 28, inside back cover ‘ABLED TUBI ASSEMBLIES—B 
J . y . n 455 2 pp nformation val 
AUTOMATIC VALVES Condensed | p. Informa 1 va 
catalog P&H-58, 12 pp. Contains infor a ror msiuum nd 
mation on 212 valves With specifica 
1/45 H.P. 4-pole, I 
4-coil shaded pole tion tables including type, size, rating and 


AC induction type shipping weights l'ables are keyed t 
current price sheet. Cash-Acme, P. O 
Write today for catalog Box 191, Decatur, III 

sheet and quantity-price 


MODEL A 
1/500 H.P. to 
1/45 H.P. 2-pole 
shaded pole 
AC induction type 


r Circle 29, inside back cover 
quotations. Circle 35, inside back cover 


ELASTOMERIC MOUNTINGS-—B 


3() escribes series of mount. PUMPS, FLUID MOTORS AND 
Foe ee ee ee a a eee ee oes Series of mount: VALVES—Catalog 100, 12 pp. Conta 


ings using broad-temperature-range ela - . 





DEPARTMENT GK ¢ ELYRIA, OHIO tomer and designed to protect airbor (Continued on page 88) 
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A brand new innovation 
in spherical bearing design 


Through a series of controlled thermal, physical- 
chemical, and mechanical steps, the balls are made 
of high density, through-hardened powdered iron 
alloy, and the outer members are made of sintered 
iron or sintered bronze with controlled porosity. 


Pressing and sintering procedures make it possible 
to produce a bearing which will hold up to 20% of 
its own volume in oil. This means longer bearing 
life with less frequent relubrication required. Manu- 
facturer’s tests on a 5/16” bore bearing at 1350 rpm 
with a 30 Ib. load ran for 2000 hours with only 


weekly relubrication 


THE HEIM COMPANY 


rAaAtIRFIiCLeo., CONNECTICUT 


PRODUCT ENGINEERING - 


CIRCLE 1417 READER SERVICE CARD 


85 





Here's a 
Stainle 
lollipop 


sea water 


can't lick 


is’’ dia., 1701 Ibs.) and unusual stainless 

was fabricated by Allegheny Ludlum's Buffalo, 

iry. It is scheduled for service under the most 

ting conditions, functioning as a wafer valve 

pressure in sea water. Since long life and 

closing are essential in this application, corrosion 
resistant Type 304 Allegheny Stainless was specified 

Some unusual techniques were employed in the fabri- 


cation of this casting. Although the entire valve disc was 
5 = 


y 
e 


Write for this 28-page booklet 
on A-L STAINLESS CASTINGS 


28 pages of valuable and complete 
data on stainless castings: analyses, 
properties, technical data on han- 
dling and heat treatment, typical 
applications, how to order, etc 


ADDRESS DEPT. PE-8 
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cast as a single piece, its sides are hollow, with a skin only 
¥%4"’ thick. The center shaft was cast solid at the same time 
the side wings were cored, permitting the single piece, 
seamless part desired 

If you have a casting problem, or any problem that 
involves corrosion resistance, long life, resistance to wear 
and abrasion, call the Allegheny Ludlum Sales Office 
nearest you. An A-L Sales Engineer is ready to put his 
skills and those of the A-L Technical Staff prom 
your disposal, to serve your requirements from the large 


and most complete line of stainless products on 


Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pennsylvania. 


Make it BETTER and LONGER LASTING with 


ALLEGHENY 
STAINLESS Mi 


Warehouse stocks Carried by ali Ryerson stee! piants 
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IMPACT PROBLEMS IN + 


DIFFERENT FIELDS SOLVED WITFT 


v 


MATERIALS 


Railroad Track End Post 


made of Spaulding Vulcanized Fibre, comb 


impact strength with dielectric strength 


Catcher's Shin 

Guard made of Spaulding 
Vulcanized Fibre — impact 
strength plus versatile 


forming quality 


ate ol 


Lightning arrestor with Spaulding 


Vulcanized Fibre Baffle — impact strength 


ee ee ee 


plus high dielectric and 


machining qualities 


Rolling Mill Thrust 
Collar of Spauldite — impact strength 
plus resistance to wear 


and pressure 


SPAULDING FIBRE COMPANY, INC. 
309 Wheeler Street, Tonawanda, New York 
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All four of the objects shown 
at left must stand up to tre- 
mendous impact forces. Yet 
each of them combines impact 
strength with other unique 
and varying properties to do 
the whole job. That's why in 
each case the manufacturer 
used a Spaulding basic 
material. 


Contact Spaulding 
when you have an application 
that calls for any or all of 
these properties: 


® great mechanical strength 
® light weight 
® durability 
® chemical inertia 
*® arc resistance 
® low moisture absorption 
© dielectric strength 


® resistance to impact 


A factory-trained 
Spaulding Engineer can help 
you select the right material and 
we will produce finished parts 
to your specifications. 


INDUSTRIES 


CIRCLE 143 READER SERVICE CARD 





HERE'S WHY SO MANY ENGINEERS =~" 
SPECIFY PaB’s MH RELAY 


VERSATILITY and adaptabil 


ire prime reasons why designers have 


MH a P&B best seller for 


d verse 


nade the 


such applic itions as jet air 


craft, street lighting equipment, 


computers and missile ground controls 


Shown with printed 


circuit terminals 


W hen multiple switching is require¢ 
and re 


our MH rel 


when size, weight, long life 
liability are critical 
can usually fill the bill 

Let us send you complete informa 


tion. Write or call today 


ENGINEERING DATA/MH RELAY 


Insulation: Laminated phenoli 

Insulation Resistance: |00 megohms minimum 

Breakdown Voltage: 500 volts RMS between 
all elements 

Shock: Up to 30g 

Vibration: Up to 10g from 55 to 500 cps 
165° mox. excursions from 10 to 55 cps 

Ambient Temperature: —45°C. to +85°C 
(—65°C. to +125°C. on special order) 

Weight: 22 oz. mox. (open relay) 

Pull-in: Approx. 75% of nominal voltage 

Pull-In Speed: Approx 

Drop-Out Speed: Approx. 10 ms 

Terminals 


15 ms 


Pierced solder lugs; special lugs 
for printed circuits, taper tab (AMP #78) 

CONTACTS: 

Arrangements: Up to 9 springs per stack 


Material: '/" silver; also Palladium or gold 


alloy 
Load: Dry circuits to 5 amps @ 115V AC 


resistive 


cOoILs 

Resistance: 22,000 ohms max 

Power: 100 milliwatts per movable minimum 
to 4 watts at 25°C. max. (200 mw. min. to 
meet max shock/vibration spec 

Duty: DC: Continuous. AC: Intermittent (2 pole 
relay max.) 

Voltages: DC: Up to 110 volts 
230 v. 60 cycles 

Current: 2.5 ma to 10 amps DC 


AC: Up to 


P&B STANDARD RELAYS AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


on & BRUMEIELD INC. 


PRINCETON, INDIANA «+ SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 
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continued 


rating principles und internal 


us pumps 


Circle 36, inside back cover 


ROLLER CHAIN DRIVES 
D-55 ) Descriptir 


ur data 


Circle 37, inside back cover 


CUSTOM-MADI 
I 


RODS-|! 


Circle 38 


inside back 


FLEXIBLE DRIVI 


+ I 


COUPLINGS 


PROGRAMMING 


{ D 


DEVICES 


N. J 


Circle 40, inside back cover 


MECHANICAI 
['B-4] 


TUBING 


i } 
k & Wilcox ¢ 

Beaver Falls, Penna 
Circle 41, inside back 


ENVIRONMENTAI 


rESTING 
yn. De ’ 


PREDESIGNED MECHANISMS, 
COMPONENTS B ] 


1) 


Mechanisms Corp 
East Meadow, N. ¥ 
Circle 43, inside back cover 
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TOOLS 
uses fewer parts 
and cuts 

production costs 
with die castings 


BUTE Hates, 


it ttt 


Pome * LO 
$23 23 wal lhe a 


MT. VERNON 
DIE CASTING CORP. 


STAMFORD CONNECTICUT 


RESEARCH 


PARTICIPANT 


STAMFORD, CONN.: Mr. Anker Anderson, Cascade Road EAST ORANGE, N.J.: Mr. George E. Hah!, 39 So. Munn Ave 
SALES GUILDERLAND, WN. Y.: Mr. David H. King, 75 Willow St ROCHESTER, WN. Y.: Mr. William Savers, 101 Briarcliff Rd 
LUTHERVILLE, MD.: Mr. C. Mcintosh Gordon, Mays Chapel Rd. SKANEATELES, N. Y.: Mr. Jerome |. Theobald, 9 E. Genesee St 
REPRESENTATIVES CLEVELAND, OHIO: Mr. Grant Eller, 6 East 194th St VALLEY FORGE, PA.: Mr. G. T. McMaster, P.O. Box 115 
BROOKLYN, WN. Y.: Robert V. Moore, 2317 Plumb 2nd St BOSTON, MASS.: Mr. James Cleary, 61 Exeter Street 
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STRONGEST MAN IN WHEELS 


on 
lete design-t 


livery-date s 


wheel 


“What ! serve 


BLBGTIELG WHEEL CO. 


Department 7B 


N. 28th St Quincy, Winois, BAldwin 2-537 


SION OF THE FIRESTONE TIRE & RUBBER COMPANY 
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DESIGN ABSTRACTS 


Papers from ASME* Semiannual Meeting, Detroit 


The Pin 
Analysis 


whe r¢ 


indicates there a1 


Ld SES 


shear strength is not. the 


riterion for selec 
Other 
mutual interaction of pin and parts to 
be joined—due to fit, lateral load 
which can be st or dynam 


tion of size and type 


of pin critical factors include 


Spirally coiled pin can be used instead 


ther 


Abstrected from The Pin M. J. Schilhans 


Brown University, ASME paper 58-SA-23 


Storing and Availability 
Of Engineering Data 

\ Blueprint for Storage and R 
Coded Mechanical Engi 
neering Data,” E. G. Gilbo, Custom 
Mechanical Parts Mfg., ASME papet 
55-SA-6, describes use electron 


| 


lata-processing 


tnieving of 


machines and a cod 


system for documentary and produ 


} 


hie information 


} 


needed for research 
ind development, design, standardiza 
tion 
Orderly and Economic Handling 
Data,” | \ 
u Pont de Nemout 
vaper 58-SA-49, di 


its of various d 


Engineering 


terms of < 
Implhicity compactn 
An indexing svstem based on 


he IST words 


Helical Springs 
Design of 
Minimum 
Length,” R. 7 
Morse, Ji 
ASMI 


Helical Sprin 
Weight, Volume 
Hinkle and 
Michigan State Univer 
58-SA-9, pre 

ind graph For th 


or OD of 


Pp ipe I 
spring 


index Isc 
Helical ings « ollow 
ular Cros W. Be 
Battelle Memorial Institute, preset 
inalyse in approximation 


two 
tresses by strength-of-materials theo 


“For copies cf papers, write ASME, 29 
39th Street, New York 18 


thee re 
olution for stresses and deflection 
ind deflection 


1 more accurate elasticit 


Measurements of strain 


n a tubular spring 


Engineer-retention 
M ikcup of today \ ble 


ring manpow iluated, 


ympatibility of graduates 


TYT Cd ¢ 
ontent, 


ty : 


Abstracted from Engineer-retention 


Staley, American Management Assn 


paper 58-SA-45 


How to Replace Gears by Linkages 


Design of 4-bar mechanism havins 


Abstracted from “How to Replace Gears by 
Mechanisms (Linkages Kurt Hahn and Ger 
hard Marx, Institut fur Landtechnische Grund 
lagen-forschung der 
ASME 


Forschungsanstalt fur 
Landwirtschaft paper 58-SA-33 


Shaft-peening and Fatigue Strength 


Re inon hiy ol na pt 


Effect of Shaft-peening on 
R. P. Felgar, General Ele 
ASME paper 58-SA-46 


Abstracted trom 
Fatigue Strength 


tric Co 


Loading of Spur Gear Teeth 


Results of strain ga 


urement 
ft instantanecou 
eth under stati 


ire given 


Abstracted 
Gear Teeth 
versity, Egypt 


from “Dynamic Loading of Spur 
by A. Y. Attia, Ein Shams Uni 
ASME paper 58-SA-32 
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NEW INDUSTRIAL 
VALVE MOTOR 


Series 831E has extra power 
for highly accurate control 


This powerful new Industrial 
Valve Motor is designed primarily 
for valve and damper applications 
It is suitable for many other con 
trol applications where high ac 
curacy and reproducibility are 
required. Some of its outstanding 
features 


® Positive control action without coasting 
® Accurate positioning of final control 
elements over full drive shaft rotatior 
Arc-suppression circuit to protect auxil- 
iory reloys 
Variety of speeds (3 to 120 seconds) 
and modes of control available 
® Rated output torque—up to 62.5 ft. Ibs 
For details, write for Specifica 


tion 5804-2, or call your nearby 
Honeywell field engineer 
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W/L MCTIONATOR 


Heavy Duty Electric Motor 


Operates Valves, Dampers, Louvers 


This compact, rugged new industrial motor gives depend 
able, low-cost service. Use the ACTIONATOR to operat 
valves, dampers, louvers and other final control element 

It’s available with on-off, two-position, floating or propor 
tional control. 


Features include: 


® High torque ratings —to 200 inch-pounds 
@ Fast speeds—oavailable to meet application requirements 
®@ Internal brake—to hold load in any position without coasting of 
hunting. 
Great sensitivity—the proportional control 
advantage of the most sensitive proportioning re 
Easy adjustments —readily accessible, field 
operated travel and auxiliary switches 
® Squared end shafts —for positive, non-slip attachment 
For complete details on the new ACTIONATOR industrial 
motor, write for Specification S804-3, or call your nearby 
Honeywell field engineer 
MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenu 
Philadelphia 44, Pa 


°*M ( H 


Honeywell 


| Fist WE Coutols 


Nencnaaatiell 





A RUTHMAN (ica 


There is a type and model of — Fluid Mechanics 
Ruthman Gusher Coolant Pump ‘ , i = , 
Vicror L, Streeter, Published by 
Immersed Type, Pipe Connected, McGraw-Hill Book Co., 330 W 


. ss . 
Flange Mounted, and Shaft or ; 42nd St., New York 36. 6x9, 480 pp 


to fit virtually every requirement; 


Pulley Driven. Precision built of $7.50 

the best materials, Gusher Pumps [his book has been updated to in- 
offer you very distinct advantages clude recent information on subjects 
The shafts are electronically bal such as fluid properties, dimensional! 
anced to reduce vibration and inalvsis, and negative surge waves. It 
wear. There are no seals to re is primarily a textbook, college level, 


quire constant replacement. No 
' ind provides very clear introductions 


to the fields of statics, dynamics, com 
pressible flow and ideal 2-dimensional 
flow. Its mathematics are complete 


packing or priming is needed. Ca- 
pacities from 1/30 to 744 H.P. Model Ut 


+ 


from very simple static 
2-dimensional flow and simple 


waves but leaves higher mathematic 
such as found in 3<dimensional flow 
to Mr. Streeter’s more advanced Fluid 
Dynamics (also published by Mc 
Offering you great versatility of move- Graw-Hill All of the fundamentals 
ment; Gusher Tank Unit Coolant ire given for Newton's Law. Bern 
> _ a . : . ’ aoa ‘ 
Pumps can either be mounted per lli’s Theorem. Venturi F] 
manently on metal cutting machines ] idiabati en 
‘SU Clic tak isl 


trop! 
without built-in coolant tank, or can be ay F MI 
T OW Ali 


equipped with casters 
to the student t 


for complete portability ae 
nclude_ usual 


Every metal working 
plant—large or small dams, orifices and pip 
should have a Gusher Last portion of the 
lank Unit for emer practi il applications 
gencies. Capacities 1/30 vith illustrations t 
to 74%, H.P. 4 gal. tank Model 9050 


ill measuring 
Tank 22-4808 ; 5 


capacity and up 


Control Engineering Handbook 
oun G. Truxat, Published by M« 
Graw-Hill Book (¢ 330 W +2nd 


New York 3 


Precision built Rumaco Pumps 
offer you the same advantages 
built into all Ruthman Pumps. A 
seal type pump, the Rumaco can 
be mounted anywhere. Rumaco 
pumps are adaptable to a wide 
variety of applications where a 
centrifugal pump is needed 


Capacities 1/10 to 744 H.P 


Be jore you buy —- compare our Write for catalog 
{ Model 5-3 


me 


quality... prices. 
THE MACHINERY CO. 


* COOLANT PUMPS 
io * CIRCULATORS * AGITATORS | — 
g Road, Cincinnat {> * MOLTEN METAL PUMPS t simpler fundam maery 





(Continued on page 94) 
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When your product must respond 
to temperature or pressure changes... 


Cpocily Flexon Bellows 


Cost-Engineered for Your Application 








= 


( 
r 


Vas 


f~. 


/ 

nn / a 

-- +45 TTT +O 4 iit s+ } 
: | BHHHHE 


Se 


Sel, | 


PRESSURE MOTOR 


PRESSURE COMPENSATING 
FLOW CONTROL DEVICES 


— 2 


VAPOR AND TEMPERATURE SENSITIVE PRESSURE 
STEAM TRAPS DEVICES SENSITIVE DEVICES 


While the importance of performance-engineering in bellows cannot 
be over emphasized, it is essential that cost-engineering be con 
Ask for the 
Flexon Bellows 
Design Guide 


sidered equally if your product is to compete in today’s market 
Bellows with specifications exceeding those required by your product 
20 pages of help- may simply increase the cost. Specifying a special bellows where a 
ful application in- 


formation € 
% c 
a] 


ne 


standard can be used is another way in which costs may be increased 
unnecessarily. Flexonics Bellows Application Engineers are trained 
to evaluate your requirements with cost factors in mind. Go over 


your needs with them. For specific recommendations, 





= send an outline of your requirements. 
® e -? BELLOV 
DIV ! ‘ 
A Flexonics 
A , A 7. 


THE FIRST NAME IN 9 plants to serve you 


in the United States 
MOTION CONTROL aden 1351 S. THIRD AVENUE + MAYWOOD, ILLINOIS 
L > B-5) in Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
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WITH POWDERED METAL 
PARTS BY 


MERRIMAN BROS. 


SINTERED HELICAL GEARS. 


DENSITY, PRECISION STRUCTURAL 
| PARTS — POLE PIECES, SPUR GEARS, 


| 


HIGH 


CAMS, RATCHETS, PAWLS 


| Merriman offers you highest possible quality, 
perfect fit and dimensional accuracy at 
important reductions in cost. All tools and 
dies are made in our own shops. Complete 
design and engineering staffs are available 
for consultation. 


CONTACT US TODAY 
MERRIMAN BROS., INC. 
179 Amory Street, Boston 30, Mass. 
CITIES 


83 So. Chatsworth - 30 33 University Ave 


St. Paul 5. Minnesota ochester, New York 


REPRESENTATIVES IN PRINCIPAL 


4324 W. Florissant Ave 


Louis, Missour 
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New Books 


continued 


essary To! in ngineel who 


be studying out of his field. In 


words. this is a handbook 


=o — 
ymbined equivalent 


te xtbook 


Rocket Building for Students 


Compiled by Grorce §S. James. Pul 


tit 


ot this manual 


mat 


tyv1 
il tyy 
made | 
mmon 
mod 
nique Sal 
+ + 


Recent Advances in 
Engineering Sciences 
Published by McGraw-Hi 
330 W. 42nd St., 
64x94, 25 

On Sey 


Pinecring 
Purdue ( 
nized authoritic 
helds revi 


To 


engineering; admunist 


(Continued on page 97) 





ANGLgear 





obsoletes 





open gear 





drives 
Ban 





+f 
ter gears for 9 
Change to ANGLgear 

f sé ut ation failure 


petator safety 
Compact, high capacity ANGL- 
gear the standardized 90 
er unit a number of 
open 


Featuring 4 or 5-way 


pow- 
offers you 
advantages over gear 
drives 
mounting, it IS easier to desig! 
into your power transmissio 
systems, easier to install. Incor- 
bearing-mounted 
eliminates 
backlash 
possibly he- 
Complete 

presents no 
Permanently lubricated, 
it requires little or no mainte- 
nance. And not the 
A NGL gear 
than other types of 
drives, while at the same time 
giving your product a neater ap- 


porating ball 
bevel 


page and 


gears, it slip- 
minimizes 
problems, cannot 
come disengaged. 
enclosed, it Safety 


hazard. 


least im- 
portant, invariaDly 


costs less 


pearance, 

You can ANG Lgear 

from stock in 14, 1, 244 and 5 hp 
with 


specify 


choice of 1:1 of 
gearing and 2 or 3-w 
Shafting. See our literature 
Design File or 


ratings, 
2:1 
Sweet’s Product 


contact our local distributor 








<ADPIpDBODyy—_ 


AIRBORNE ACCESSORIES 
CORPORATION 
HILLSIDE 5, NEW JERSEY 
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MOLY NEWS 


Climax Develops an Extremely Tough, 





Abrasion-resistant Chrome-Moly White Lron 


New Alloy Proves Superior 
in Erosive Applications 


‘ n 


has 


a 


lartensitk \ te yn 
ptionally toug resis 
It’s called 42. Its 
ation olf properties are 

ire nic consists 

des favorabl 


artensits 


Heat Treating Improves the 


Wear Resistance of Gray Iron 


I stort 


Moly Iron Bulletin = 


Why 


Tempering Low-Alloy 
Creep-Resistant Steels 
4 recent Briti 


of chromium, 


sh paper discusses the 
molybdenum and 
n low-alloy steels wi 
igth. The relation 
p properties, microstructure changes 


omposition 1s given 


strel betwee 


and carbide special 
attention 

For acopy of “The Tempering of Low- 
alloy Creep-resistant Steels Containing 
Chromium, Molybdenum and Vanadium” 
by E. Smith and J. Nutting, « 


rele +6. 


Moly Helps High Alloys 
Fight Corrosive Attacks 


Highly alloyed materials are playing 
a greater part in combating corrosion. 


Flame hardening the teeth on a sprocket im- 
proves wear resistance with minimum distortion 


For a 
Bulletin 


ee « “Why Moly Tron 
#6.” « $ the 


“High 


to Combat Corrosion” by E. D. We 


{lloys 


circle +, 


Thermenol Shows Excellent 
Resistance to Heat, Corrosion 


Thermenol, an iror 
denum magneti 
ably with other 
materials, and in 
even better servic 
alloys, it 
rapidly up to 
lent 
bearing atmospheres at 
tures. 

For a copy of “lron-aluminum Mag- 
netic Alloy Has Excellent Heat Resist- 


doesn’t lo 
1200 F. 
resistance to oxidizing 


tempera 


A current paper on these alloys con- ance,” circle #8. 
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Moly in Nickel-base 
Casting Alloys Improves 


High Temperature Service 


“Some Properties 


of Nickel-base illoys for High 


temperature Service 


(asting 


Cast Steels Studied 


at Low Temperatures 


‘The Low-temperature 
Impac t Properties of Cast Steel 


f 


New 


Low Carbon Bainitic Steels 


Data Available on 


i i “Low-carbon Bainiti« 


Steels” by | j } } 


i 


meee 
Climax Molybdenum Co. Division. Ds pt. 61 
American Metal Climax, Inc 

500 Fifth Avenue, New York 36, N. Y 


CIRCLE 151 READER SERVICE CARD 


95 











Hardened and Ground index Can 


CAMS like these and many others can be 
produced by ROWBOTTON . . . to improve your product. 


Remember this: You can produce these cams on Rowbottom Machines in your own shop or 
can use Rowbottom’s own production facilities as your ‘Cam Department’’. Either way you 
get o service based on fifty years specialized experience, for which there is no substitute 
Submit your specifications on the cams you need 








» types include 

barrel side 

face as well 

as cams hardened 

and ground with bore 

and shape exactly to 
your specifications 


Diesel Engine Cam 





The ROWBOTTOM MACHINE 





“Male Barrel Cam 


CO. 


Face Cams 
Steel Forgings 


S Hardened and Ground 


10 SHEFFIELD ST. 
WATERBURY, CONN. 
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Ty se KT 


More 
Convenient 


More Always & 


Available 4 


Oo 
he Color Tells The Thickness 


12 Colors 12 Thicknesses 
Custom Shapes To Your Specifications 


Saves Time e Saves Money 
in Production & Maintenance 


Write for Samples and Literature 
or Mail Blueprint for Test Sample 


INDUSTRIAL 
PRODUCTS SUPPLIERS 


201 South Dean Street 
Englewood, N. J. 
LOwell 7-0900 
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PROBLEMS? 


They'll be eliminated 
when you ask 


JOHNSON 


for your 


RUBBER, PLASTIC AND 
SILICONE EXTRUDED 
AND MOLDED PARTS 


Have your problems—heat, cold, color, 
oil resistance,and close tolerance— 
solved by experts. 

Two plants with complete facilities for 
designing, compounding and finishing, 
to your specifications. 

Convenience: Branch offices in leading 
cities for personal service. 


Products finished to Commercial and Govern- 
ment Specifications 


Write today foradditional informazien 


SPECIALISTS IN COMPLICATED SHAPES 


JOHNSON RUBBER COMPANY 


MIDDLEFIELC ‘al 


ESTA SHEL 


JOHNSON PLASTIC CORP. 


HAGRIN FALL - 
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Protect the life line of 
your electrical products 
with Nylon HEYC¢CO 
Strain Relief Bushings 


1-Place 
HEYCO 
on cord 


into chasis 


Anchor &Insulate 


power supply cords 
SAVE TIME... 


---SAVE MONEY 











/ ABSORBS PUSH 














? ABSORBS PULL 











ABSORBS TWIST 








Send for samples to fit your wire, today 
HEYMAN 


MANUFACTURING COMPANY 
KENILWORTH 3, NEW JERSEY 
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New Be ” »*ks 


continued 


tive problems in engineering; ther 


dynamics; mass, momentum and | 


transfer; nuclear 
State 


terials; 


engincer©nines 


phy sics and engineering 


computer development 
applications. In each area, on 
the 


speaker deals with its impa 


spe iKCI 


discusses technical nother 


neering education 


Copying 
Kodak Publication No. M-] 
lished by Eastman Kodak Cx 
ter 4, N. Y 50 pp 
When photographs, 
sketches or printed matte: 
d, this b 
edition, will be helpful 
in detail latest techniques 
ill types of 


microfilming 


53x54 


copie oklet, now 


ment for 

ind 

It includes lighting, exp: 

recommendat 
1] 


essing 


ICK 


ASTM Standards 
on Iron Castings 
Published by Am 
Testing Material 
Philadelphia 3. 6x 


MODERN 
ELECTRONIC 
ENGINEERING 
GIVES PRECISE 

MOTOR SPEED 


CONTROL 
1/100 — 10 H. P. 


Modern 


gineering has been coordinated 


industrial electronic en- 





with electric motor design to 


provide a versatile means for 
obtaining the full possible oad 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron 
tubes ore utilized for power con- 
trolled stepless variation to sup- 
ply 
Patented feedback, or 


motor armature power 
“Servo 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 


models and a minimum of 20 


cod 


ELECTRO DEVICES, Inc. 
4 Godwin Ave., Paterson, N. J. 
ARmory 4-8989 


to 1 in others 
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THE TREND 


Vellumoid Materials... 
for that perfect seal! 


Carefully considered gasket 
applications demand the right 
gasket ... Look to Vellumoid 
for both engineering assist- 
ance and wide range of proven 
materials. 


The Vellumoid Company offers 


you 50 vears of accumulated 
know-how in solving gasket 
problems. Our Sales Engineer 
is glad to work with your en- | 


gineering groups. 
We'll furnish samples for test- 
ing on your applications. 


THE VELLUMOID COMPANY 


Worcester, Massachusetts TRACING CLOTH 
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NEW from 


. ; SIZE 11 GENERATOR 
‘ Simplify PERFORMANCE in a 
Design SIZE 10 PACKAGE 


Problems 


] 


AUS will not sway, 
- tilt because off-center 


, Model 
load is evenly distributed on both springs. Variable SJSHLX7-10C 


g adjusts self to road conditions. Deflec- 
v@ 0 rpm..... OW This damping type motor 
achome s less th 
iges automatically to produce exactly ee 5 Chometer is less than 


2-inches long, but offers a new 


Stall torque. ..... .5 in.-oz. high in performance for as 
r ) Minir Nu rr c 
Wo load speed... 6069 rpm (min) Ee SRRENS. SO aeE 


a torque is .5 in.-oz.; the high 

load. Lower center of gravity without sacrifice of Mex. power output. 63 watts output gradient is .500 volts 
‘ sd per thousand rpm and operat 

. ing temperatures range from 

clearance. Only four bolts to mount... no assembly -54°C to +105°C. Standard 
models wound for 30 voit 

required. Just two friction bearings with renewable 400 cycles. Variations to order. 


right capacity to properly balance spring tension with 


friction inserts control spring action. te EAD for 


PRIOR PRODUCTS, INC. penned: 5 


381 CENTRAL AVENUE 
P.O. BOX 7608 DALLAS, TEXAS DOVER, NEW HAMPSHIRE 
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& 
mam protiles 
in plastics 


B. FRANK HANTZ, Vice P» 


AMERICAN INSULATOR CORPORATION 
One OJ The Me n Be hind 7 he Van Fk) 


Swivel Joints 


Torque-limiting Devices 


Time-displacement Records MOLDED NYLON PUMP IMPELLERS 
ANOTHER NEW USE OF AICO PLASTICS 





FREE 
Plastics 

; Designer's 
Heavy Metal » age : rss Handbook 


Stresses in Adhesive Joints 











AICO’S Nook of 
Plastics Knowledge 


Designing with Cantilever Springs 


Circl No | 31 


Design for Automatic Production } ; ea s 


I 


’ American Insutator CorrorariOn 
New Freedom, Pa. 
Pai) INSERTS may be used : tic port " 
Circle No. EF. 3 1s fasteners suppor 1ds, simplify Please send me oa FREE py of A 


handling PLASTICS DESIGNER'S HANDBOOK 
Electrical Control Enclosures may serve funct 


purely for de 


be sea 
Ga inserts (see sample ot 
(Continued on page 101) securely anchored by ber 
notching, swaging or kr 
types f inserts ore f 
CIRCLE 161 READER SERVICE CARD Aico'’s booklet “Good 
Makes Cents Cour 
FREE copy 





Caught in the ae aad 
EZE? SS Raat 


A CONTROLS SPEED AND 
2 DIRECTION OF TRAVEL 





@® MORE WORK PER HOUR 
@ REDUCED MAINTENANCE 


fee 
evers matic 
ee 075 


eae HYDRAULIC CONTROLLED REVERSING 


LS <1 toe ) ) Products CLUTCH with TORQUE CONVERTER 

—, ; ncorporate FUNK’S REVERS-O-MATIC ir 

I equipment for mé eff 

Now, more than ever, we want to help you re- ancy. Gnend anil dieactinn OF taaeel — Sox 
duce costs, save materials and improve your ward and reverse or lift and lower —can t 
products. Learn more about the money saving isily contr lw th ONE LEVER or f 


° ° ° ° ° a — ped Converter ¢ nates sl} ck and 1 
ways of Titchener Wire/Strip design and fabri- phy wwe Os lies « © torque more than 20 
cation. Let us show you how and where Wire/ roaden tl , 
Strip can be used to save time, labor and ir Standard Flange System affords | 


materials. , POW ER NITS le .s UNK Engine i k 
pecific reco endations 
Example of TITCHENER CREATIVITY ) 
a BOX 577-D 


COFFEYVIULLE, 
eduction KANSAS 
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SINKO MOLDED 
Cabinet Rollers 


The Cabinet Drawer Rol 
ers pictured were molded 
Sinko ZYTEL for a leading 
manufacturer of fine Kitchen 
DING BRACKET for CAR HEATER—Sheet stee! brocket was heavy, 
ve and unattractive. Edges were sharp. The Titchener welded 


bracket reduced weight, cut costs and improved appecrance ing plastic material 
ts were wered ond use of wire eliminated shorp edges 


Equipment. This long-wear 


was selected after 


Wire / Strip has much to offer . . . strength, oe  Gnewie 
lightness, resilience and decorative features. Use tests had proven its 
our complete Wire/Strip design and manufac- Supericrny over many 
turing facilities as part of your production team. others 

Send us a sketch, drawing or the actual part; 

better yet, bring it with you to our modern plant. 

We'll show you what we can do. Consult us in 


confidence — there's no obligation. Moving parts made of 
ZVTEL Is the ZYTEL are quiet in opera- 
Write for FREE ie a oe tion even after long 

or u ont 
° ° . sure t t d r 
Wire/Strip book(s) today! nylon oe 


expo 


resin 


How Wire Construction Reduces ~ 
Costs Investigate TODAY the many advantages Sinko ZYTEL offers 
resistance to wear and to shock loads, to moisture, chemicals and to temoera 
Wire Handles by Titchener 


ture; and its smooth-gliding, self-lubricat ng properties 


Ise of Wir ruction i 
Use of Wire Construction in WE MOLD ALL THERMOPLASTICS—2 to 175 oz 
Product Design 


Please have a Titchener Field 


Engineer call MANUFACTURING and TOOL CO. 
E. H. TITCHENER & Co. 


Dept. 3912, 67 Clinton St., Binghamton, N. Y. 7310 W. WILSON AVE + CHICAGO 31 
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Current Reprints continued 
tandards Jur 


Circle No. EF. 29 


Shaftless AC Motors 
New OOK at h i-typ vel yacka 
5, | >¢ Circle No. E. 28 


Lubricating Instrument Ball Bearings 
42 modern oils and greas 
hart Jun 

Circle No. E. 27 


Sandwich-panel Adhesives 
Vhe mos widely spe ified adhesi 
May 26, 58 Dp ( 
Circle No. E 26 


Coriolis Acceleration 
itions how this fi 
nt May 2 
Circle No. FE 25 


QUANTITY PRICES 


or single shipmet of any one tith 
iccompanied 
orders will be 


} 
Y prices as ions 


+ + 


Mak hecks PRODUCT 
ENGINEERING ( 
to Rea S | PRODUC 
ENGINEERING West 4 
St.. New York 36, N. ¥ 





Index to Volume 29 
Now Ready 


\ 














Don't pay for 
precision 
you don't need 


RMB Filmoseal Bearings . 
available in low-cost ABEC-1 i) 
as well as ABEC-5 tolerances. wF*, 


Big news in the miniature bearing field! RMB’s famous Filmoseal Bearings—the only 
sealed miniature bearings—are now made to low-cost ABEC-]1 as well as ABEC-5 
tolerances. This means designers can use these advanced design bearings even in those 
slightly less demanding applications where cost is a primary consideration 
can take advantage of such features as: 


Designers 


1. Stainless-steel construction throughout 
2. Lubricant retention at high temperatures 

3. Non-contaminating at all times 

4. Two-piece ball separators for high speeds 
Open radial Conrad-type bearings are also available in this new grade. A wide range 
of sizes is available from 3/16” (0.1875”") to (.5000 
sizes. ; 


OD including many metri 


Write for your copy of the new RMB Miniature Bearings Catalog which gives full 
details on these as well as the entire line of quality RMB Bearings. Ask for Bulletin 6: 


LANDIS & GYR, INC. 


45 West 45th Street ° New York 36, N. Y. 
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Only ONE orguce 
Wrench can be 
accurately used 


SPECIAL 


CHECK VALVES 
and for 


one Submersible 








/ SILICONE TREATED 
RUBBER POPPET 


————— 


It is mechanically impossible 
to use any Torque Wrench 


with adapters or extensions Tapped one or twe 
(with accuracy) unless that holes for attaching 


Torque Wrench has a positive, Pressure Switch, 
built-in, fixed load position Pressure Gauge or 


Snifter Valve 
No. 350 


ignored in the design and Here's the 


This essential factor of ac- 
curacy, misunderstood or 
ar 
manufacture of some tor- , problen n 
taper-type 
does n 

any 


que tools, can complete- 
ly defeat their purpose 


Al] 
thri 
two 
a 

: ing 

_~\ Write for Torgue Manual 

with formulae tables and explana- 


eee \ tions for correct use of adapters 
> and extensions 


PA Sturtevant CO 


Write today for Bulletin 202, or telephone 


Harrison 3313 for more information 


STRATAFLO PRODUCTS, INC. 


an0'son gua itv] Wi mors FORT WAYNE, INDIANA 
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= YOUR FUTURE IS GREAT IN A GROWING AMERICA 


Py ¢ / . 
o Pee Sn, Se ae 


THE CITY THAT DIDN'T EXIST A MONTH AGO 


Every 30 days the U.S. adds as many nev 
ve in Norfolk, Va creating brand-new 
needs which must be satisfied 


wants 


What does this mean to you? It means greater opportu- 
nities than ever before—in all fields. Home construction 
Ss expec ted to double by 1975. Power companies plan to 


output 250°. in the next 20 years to provide 


increase 


he power for scores of new labor-saving devices. Cloth 


ing suppliers predict a one-third increase in 7 years. 


With 11,000 new citizen-consumers born every day, 
there’s a new wave of opportunity coming 


BIG REASONS FOR CONFIDENCE IN AMERICA’S FUTURE 


. More people ... Four million babies yearly. U.S. popula 
tion has doubled in last 50 years! And our prosperity 
curve has always followed our population curve 


More jobs ... Though employment in some areas has fallen 


ff, there are 75 million more jobs than in 1939—and there 


will be 22 million more in 1975 than today. 


> after taxes is at an all- 
is expected to pass $7000 by 1975. 


. More income ... Family incom« 
time high of $5300 


102 


More production U.S. producti 
years. We will require millions n 
and distribute our products. 

. More savings Individual savings are at 
ever—$340 b n—a record amount availab! 
ing. 

. More research $10 billion spent 
in more jobs, better livin 


each year will pay « 
g, whole new industries 
. More needs .. . In the next few years we will need 
billion worth of schools, highways, homes, durable 
ment. Meeting these needs will create new opportunities 
for everyone. 


Add them up and you have the makings 
swing. Wise planners, builders and buys 
get ready for it. 


FREE! Send for this new 24-page illus 
trated booklet, “Your Great Future in : 
Growing America.”’ Every American 
should know these facts. Drop a card to 
day to: ADVERTISING COUNCIL, Box 10, 
Midtown Station, New York 18, N. ¥ 


(This space contributed as a public service by this magazine.) 
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ROY T. HURLEY 


“More than 11.000 of our 19.000 employe eS 
are now buying U.S. Savings Bonds Regularly” 


We are delighted to s the steady increase in the permits ¢ ich of us to look forward 
number of ow peop! who are buving U.S. Savings future.” 


Bonds through the pavroll ] lan. More than 59 ot our 
‘ ylovees are now enrolled 


to a bright secure 
ROY T. HURLEY, Chairman and President, 
Curtiss-Wright Corporation 

Today there are more Payroll savers than eve 
lo eniov the benefit ot pe ice and freedor nu In pe icetini If employee participation in 
ide for our own personal financial security d Savings Plan is less than 50 or if 

time, create the power for peace through sup O lo no ive the opportunity to 

n adequate detense program Svstematic Sav- it rough the svstematic purchas 

ugh the Savings Bond program Ww ill keep us ls, give vour State Director an 
1 of anv pote ntial aggressor and he Ip insure the 0 nh pm youl phone book. Or 


ssofan economn 1h \ hich encourages and x01 1 IVISI¢ S Tre isury Dept 


PRODUCT ENGINEERING 


gE 
So 


DONOR ABOVE 


THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE 
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Acro Div., Robertshaw-Fulton 
Controls Co 

Adams & Westlake Co 

Airborne Accessories Corp 

Allegheny Ludium Steel Corp 

American Brass Co 

American insulator Co 

American Lava Corp., Subs 
Minnesota Mining & Mfg. C 

Armco Steel Corp 

Armstrong Cork Co 

Automotive & Aircraft Div 
American Chain & Cable C 5 Kaydon Engineering Corp 


astene 
. 2 D 
Landis & Gyr n 101 4 


M 


Century Electric Co 

Chrysier Corp., Amplex Div Merriman Brothers, In 

Climax Molybdenum Co Powdered Metal Div 

Cutler-Hammer, in : Micro Switch Div., Minneap 
Honeywell Regulator C 
nneapolis-Honeywell Regulat 
nnesota Rubber Co 

Vernon Die Casting Corp 


N 


National-Standard C 
New Departure Div 
General Motors Corrs 
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Atlanta 3 
Parker Rust Proof Cc H i 
Potter & Brumfield, In 

American Machine & F 
Prior Products, In 


Boston 16 


Chicago 
‘ 





Pittsburgh 


St. Lows 


ng Cloth 
t 


ducts Supr 
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‘Tailor-made, 
tough and 
chemicall 


mert... 


... these J-M Chempac Teflon* components 
combat chemical and solvent action! 


‘ 
MALI OR LARGI 


. intricate or simple . J-M 
Chempac 


Teflon components have proved their ex 
ceptional resistance to the constant attack of corro 


sive chemicals in rugged service tor can supply your needs. Or write Johns-Manvill 
Look to J-M for Teflon packings, gaskets, and Box 14, New York 16, New York. In Canada 

moulded shapes made to your exact specifications . . Port Credit, Ontario. 

or for parts that are machined to close dimensional! 

tolerances. Moreover, we can combine Teflon with 

top quality J-M asbestos to impart the exceptional! 


braided types for pumps and valves 
range of flange and envelope-type gaskets in rings 
cups, sheets and tapes. Your J-M Packings Distribu 


in a wide 


sealing and heat-resistance properties of the 
magic mineral.’’ And in addition to corrosion- 
resistance, Teflon gives you the advantages 
of an extremely low coefficient of friction 
toughness and flexibility and 
weight-saving possibilities 


You can also obtain J-M Chempac 
Teflon Packings in moulded and 


Teflon rods, tubes, tapes and sheets 

in addition to components olf 
varied sizes and shapes as indicated 
here ire also available from Johns 
Manville. Prompt del ry of 


aly any 


quantity you need is assured b 


new J-M production facil 


ties 


100 YEARS OF QUALITY PRODUCTS. .. 1858-1958 
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Get 
Complete 
Information 
Promptly... 
Use These 
Convenient, 


Time-Saving 
Cards 


To be fully informed of all ¢ 
your field is a vital and 


We make tl} 


attached | 


ssue of August 4, 1958 
Product 
Engineering 
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Use these convenient cards for a 


Copies of Editorial Reprints Offered Description of New 


WHERE ADVERTISEMENTS LIST 
MORE THAN ONE PRODUCT, IN 
CATE IN BOX ON CARD THE KEY 
NUMBER AND SPECIFIC PRODUCTS 
IN WHICH YOU ARE INTERESTED 
ALSO, A FEW ADS CANNOT BE 
KEYED WHEN THR OCCURS 
PLEASE WRITE ADVERTISER’S NAME 
IN LINE AT BOTTOM OF CARD 


New Catalogs and 


EN 





wealth of vital information . 


s 
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Bulletins (p. 84-88) 


SUBSCRIPTION | 
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why use the QUAD RING exclusively ? 
— because it :-<eemseme 


Lonve rT : HA ” 
Read the Chemtrol Corporation’s explana- ai als has high dependability rate 
tion for their recent complete conversion from 


standard O-rings to the exclusive Minnesota 


Rubber QUAD RING. 


iii 
{HUHHHHHIN One member of the Minnesota Rubber family 
pv is the Research and Development Division 
=} If your company has a problem in rubber, as 
- Chemtrol did, you may find the answer in 
the excellent research facilities and programs 
of Minnesota Rubber’s Research and Devel- 
16-page facilities brochure available on request. For opment Division. 
full information, write 
for color in rubber 


MINNESOTA RUBBER COMPANY Dept. 204 for parts of silicone rubber 


‘ . " for versatility in rubber Plastics & Latex Divis 
3630 Wooddale Ave., Minneapolis 16, Minnesota for applied product development Research and Developn 





6 times actual size 


FOR PRECISION OPERATION 


VALCOR solenoid valve 


relies on a self-lapping 


GRAPHITAR disc. 


(CARBON-GRAPHITE) 
, a — 
These solenoid valves manufactured by Valcor- Fagingctine Yenilwoseh, New 
Jersey, incorporate a ‘floating seal” of GRAPHTTAR, aad ; elpi otiuach the new 
age of guided missiles in America. Oyerhalf a mpHon, ‘ ives aia use in military 
aircraft and guided missiles today. F 


“ 
The heart of the “floating seal" sclengéd valve is a precise, optically fla, GRAPHITAR 
disc which floats in the plunger LéSlight pressure, from either direction, moves the disc 
against an equally optically &Mt, stainless steel seat, sei iling perfectly. The solenoid valve 
actually improves with wsé, due to its unique self-lapping action 


GRAPHITAR4as many unusual properties that make it an ideal material for such 
challenging applications. It is nonmetallic; resists chemical attack; is mechanically strong, 
yet_extremely light in weight. GRAPHITAR will not warp and extreme changes in 
4€mperature cause virtually no expansion or contraction. Probably the most important 
of GRAPHITAR’S advantages are its self-lubricating properties and low coefficient 


- 
Detailed design data with of friction 


typical applications, proper- 

ties and characteristics of Today design engineers are solving many different problems by using GRAPHITAR, 
GRAPHITAR, are included most unusual and versatile engineering material. Perhaps GRAP HIT AR is the sen abe 
in Bulletin #20. Write us material for your product. Our competent staff of engineers can assist you in applying 


today—on your letterhead GRAPHITAR to your particular needs 
—tfor a free copy. ‘ 


THE UNITED STATES GRAPHITE COMPANY 


N IH ICKES CORPORATION, $ i WIGAN 


r fy 
° MEXICAN 





